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Poisonous snakebites are not rare in 
the United States, particularly in the 
southern and southwestern states. It 
has been estimated that from 2,000 to 
3.000 snakebite accidents occur each 
vear in the United States. During the 
-vear period, 1950-4, there were 71 
deaths from snakebites in the United 
States ( Parrish"). This problem is not 
confined to the United States, for 
Swaroop and Grab*! of the World 

alth Organization estimated that be- 
tween 30,000 and 40,000 humans suc- 
cumb to snakebites annually through- 
out the world. 

(here are 2 families of poisonous 

kes indigenous to the United States: 
the Crotalidae, or pit vipers, and the 
Elapidae, or coral snakes. Of the pit 
vipers, the genera found in this country 
include the Crotalus, or rattlesnakes; 


th» Ancistrodon, or moccasins (includ- 
iis the copperhead or highland mocca- 
S and the cottonmouth or water 


moccasin); and the Sistrurus, or pigmy 
assasauga) rattlesnakes. The pit 


mid 


vipers are responsible for most of the 
poisonous snakebites in this country; 
less than 2% of the bites are inflicted by 
coral snakes. One or more species of 
poisonous snakes has been reported as 
native to each state in this country. 
The purpose of this study is to report 
the case histories of 14 patients who 
have experienced 2 or more envenoma- 
tions by North American pit vipe rs. 
Repe rated poisonous snakebites in the 
same individual are not as rare as some 
people think. This is particularly true 
among persons who handle poisonous 
snakes routinely. Poisonous snakebites 
are an occupational hazard among pro- 
fessional and amateur herpetologists, 
biologists, museum reptile curators, and 
religious faddists who use poisonous 
snakes as a part of their ceremonial 
regalia. Watt, Parrish and Pollard?* de- 
scribed the case history of a_profes- 
sional herpetologist who survived the 
bites of 10 poisonous snakes which 
occurred over a 12-year period. Haast 
and Winer'® reporte sd the recover v of a 
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serpentarium director who had received 
repeated bites by various species of 
poisonous snakes, including the blue 
krait (Bungarus caeruleus). Githens® 
found that 163, or more than one in 
every 15, of the 2,342 snakebites in the 
United States he studied occurred 
among persons handling poisonous 
snakes. Allen and Neill' reported that 
91 of the 600 snakebite cases they col- 
lected from newspaper accounts with 
follow-up questionnaires happened to 
amateur or professional snake handlers. 

What are the effects of repeated 
poisonous snakebites in the same indi- 
vidual? The 3 concepts commonly held 
are: 1) that repeated envenomations 
will render the victim immune to ven 
om and lessen the danger of future 
bites; (2) that the individual will de- 
velop an allergy to the complex proteins 
of the venoms, making each subsequent 
bite more dangerous and inviting the 
possibility of an anaphylactic reaction; 
and (3) that previous poisonous snake- 
bites will have no effect on subsequent 
bites. A study of the effects of repeated 
poisonous snakebites in humans seemed 
worthwhile because there have been 
few case histories describing this phe- 
nomenon (Haast and Winer!’, Watt. 
Parrish and Pollard? ), there have been 
no reports of successful immunization 
to the venoms of North American pit 
vipers among humans, and allergy to 
the venoms of North American pit 
vipers has not received much atten- 
tion (Lownsberry", Parrish'*:'5, Zozava 
and Stadelman”* ). 


Materials and Methods. The patients whos 
case histories are analyzed in this. study ar 
all professional herpe tologists, snake handlers 
wild animal dealers or biologists who liv 
in Florida. All of the patients were adult 
males ranging from 22 to 45 years of age 
At the time of interview, all of th patients 
were apparently in good health and working 
Two of the patients are members of university 
faculties and the others are associated with 
commercial snake exhibits which catet pri 
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marily to tourists. Most of the poisono 
snakebites among these individuals were i 
curred while catching, handling or “milkin 
the venom trom snakes For each snakebi 
accident the size and species of the offendi: 
reptile was known, owing to the victir 
intimate knowledge of snakes. 

Each patient was interviewed by us ar 
the following data related to their envenom 
tions were recorded: the name, age, sex at 
race of the victim; the size and species 
the poisonous snake inflicting each bite; 
anatomical location of each bite; the d 
month and year each bite happened; a d 
tailed account of the signs and sympto 
which resulted from the bites; a list of ther 
peutic agents, including antivenin, used 
treating the bites; and the presence ot 
inatomical defects or chronic conditions 
tributed to the snakebites Hospital record 
were used to verify these reports in 
instances. Only poisonous snakebites wl 
resulted in clinical signs of envenomati 
were used in this study. Several of the 


] 


tients had experienced scratches from snal 


poisonous snakebites 
both, which did not result in venom pols 


tangs or supe rficial 


Ing These accidents vere not classified 

envenomations and were not included in 

present study It is possible for a poison 

snake to inflict a wound without inject 

venom into it The anatomical sites of t 


bites were examined for evidence of treat 


ment (sears resulting from incisions or 
cisions ) and sequelae 

In addition to a detailed history of the bit 
a sampl of blood was drawn from ¢ 
patient for bilirubin determinations, Praust 
Kiistner tests, and venom neutralization t 
Thirteen of the 14 patients were scratch te 
tor illergy to cottonmouth moccasin \ 
piscivoru ind eastern diamondback rat 
snake C. adamanteu venoms. These 
oms were selected for ratch testing be« 


they were thought to be representative I 
North American pit viper venoms Fresh 
diluted venoms, instead of dilute solutior 
crystalline venoms, were used. The ve 
was ippli | with a toothpick to superficia! 4 
to 6 mm. long scratches on the forearm 
scratch tests were read 20 minutes later. A 
modified Prausnitz-Kiistner test of local 

sive transfer of hypersensitivity was 
with the serum of each patient havin 
positive scratch test. The technique used 
that described by Kolmer, Spaulding and 1 
inson!2, A detailed discussion of these t 
niques has been published previ \ 
(Parrish!7, Parrish, Watt and Arnold's 
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Factors which influence the severity of a 


isonous snakebite include: the size and 
pecies of the snake; the age, weight and 
eneral condition of the patient; the loca- 


n and nature of the bite (a glancing 
itch as opposed to deep impregnation of 
the venom the amount of venom injected 
by the snake; and the toxic ity of the venom 


Since the exact amount 
of venom injected by the snake could not 


used Wood, Hoback and 


the specihic snake. 


be determined, we 


Green’s=* clinical classification of the severity 
of pit viper venenations. They classified 
bites as: Grade 1. Minimal Venenation. “These 
include cases having a history of suspected 

ike bite plus localized signs including 


the presence ot one or more punc ture wounds, 


derate pain oF throbbing localized at the 


fang wounds, and an area of edema extending 
not more than a few inches from the point of 
initial venenation. The hospital course in the 
hours provides no evidence of 


Moderate 


bsequent 12 
involvement.” Grade 2. 
Patients classed in_ this 
nonstrated the of Grade 1] 


t brief early stage in their intoxi 


Venenation group 
Signs potson- 

during 
ition, but soon had more severe and widely 
tributed marked 
hich would continue to progress up an ex- 
trunk during the first 


12 hours of hospitalization. In most cases the 


pain and more edema 


toward the 


tremiuty 


matous area involved about half the dis- 


tance between the bite site and the trunk. 
Nausea, vomiting, and giddiness were usually 
present. Petechiae and ecchymoses were re 


stricted to the area of edema. A low grade 


usually developed and persisted 
Grade 3. 


perature 


from one to four days.” Severe 


“These patients may resemble 
Grade 
rse of their intoxication is rapidly progres- 


The S¢ shock 


in a few minutes of the time of injury. 


Venenation 
Grade 1 or 2 on admission, but the 


patients may arrive in 


Within 12 hours the edematous area extends 
from a bite site on an extremity to or involv- 
ing part of the trunk. Petechiae and ecchy- 


are frequently generalized in distribu- 


t During the first 12 hours of therapy 
tl pulse becomes rapid and thready, the 
temperature becomes subnormal, and the pa- 


ipproaches a state of shock.” In addi- 
we have observed that coma and muscu- 


twitching, either localized to the in- 
vo'ved area or generalized, are common in 
( le 3 venenation. Since these Grades of 


nation indicate the severity of pit viper 


ve m potsoning, changes in the Grades of 

nation might indicate if subsequent bites 
b me progressively worse or progressively 
if severe 
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Results. Of the 14 patients with re- 
peated poisonous snakebites, one pa- 
tient experienced 12 different poisonous 
snakebites, one patient had 10 poison- 
ous snakebites, 2 had 6 bites, one had 
5 bites, 3 had 4 bites, one had 3 bites, 
had 2 Thus, these 14 
individuals had a total of 64 poisonous 
snakebites. Rather than describe in de- 
tail each of the snakebites suffered by 
these individuals, a summary of the 
case histories is presented in Table 1. 
This table lists the sequence of the 
snakebites, the severity of each enven- 
omation, and the kind of snake inflict- 
ing each bite. 

The anatomical sites of these bites 
were as follows: 36 on the fingers or 
thumb; 10 on the forearm; 8 on the 

7 on the leg; and 3 on the foot. 


and 5 bites. 


hand: 
Therefore, all of these snakebites were 
located on the extremities, 54 (84%) 
on the upper extremities and 10 (16% 

on the lower extremities. The high 
proportion of bites on the upper ex- 
tremities reflects the activities of the 
victims at the time of the bites. Most 
of these bites happened while the vic- 
tims were handling snakes. Five pa- 
tients had permanent local defects as 
a result of snakebites. One patient had 
his thumb amputated, and 3. others 
have atrophy, limitation of motion and 
a permanent deformity of a digit. These 
defects result from necrosis, gangrene 
and infection following envenomation. 
Another patient had atrophy of his 
shoulder muscles resulting from a poi- 
sonous snakebite on the forearm of the 
involved side. The muscle atrophy in 
this patient probably resulted from a 
neuritis associated with serum sickness 
following antivenin (horse serum) 
therapy. Aside from these defects and 
a few minor scars resulting from inci- 
sions and excisions used for mechanical 
removal of the venom, no other per- 
manent anatomical defects were ob- 
served. These defects were thought to 
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Parrish and Pollard: 


result from the individual episodes of 
envenomation and not from the cumu- 
effects of repeated envenoma- 
As previously mentioned, all of 
these patients were apparently healthy 
and active. None of them gave a his- 
tory of chronic liver or kidney disease. 
The serum bilirubin values obtained 
from these patients were all within nor- 
mal limits. Hospital records showed 
that 8 of these patients had normal 
urinalyses following their most recent 
snakebite. The status of the urine of 
the other 6 patients was not known. 
rhe lack of permanent 
hepatic damage in these 
patients is somewhat surprising in view 
of the findings in humans 
who died from snake venom poisoning 

Amorim and Mello*, Jaffe"! ) and those 
in horses used for antivenin production 

Githens® ). 

The kinds of snakes involved in 
these 64 snakebite accidents were: 
rattlesnakes (Crotalus sp.) inflicted 29 
cotton-mouth moccasins ( Ancis- 

piscivorus) inflicted 18 bites; 
copperhead ( Ancistrodon 
contortrix ) bites; pigmy 
rattlesnakes sp.) caused 4 
and snakes which are not native 
to the United States (Bothrops atrox, 
Coniophanes sp., and Demansia oliva- 
cea) caused 3 bites. Of the 29 rattle- 
snakes of the genus Crotalus which in- 
flicted bites, the following species were 
involved: C. adamanteus, 17: C. atrox, 

C. horridus horridus, 3; C. horridus 
atricaudatus, 2: C. viridis viridis, 4; and 
C. viridis oreganus, 1. Thus 61 out of 
the 64 snakes which bit these individ- 
uals were North American pit vipers. 
lable 2 shows the severity (Grades ) of 
venenation resulting from bites by the 
virious kinds of snakes. Thirty-one per 
the bites inflicted by rattle- 


lative 


tions. 


apparent 
and renal 


necr¢ 


bites: 
trodon 
moccasins 
inflicted 10 
( Sistrurus 


bites: 


nt ot 


akes (Crotalus sp.) resulted in Grade 
whereas only 22% 


20% 


severe venenation; 


0' cottonmouth moccasin bites and 
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of copperhead moccasin bites resulted 
in Grade 3 venenation. None of the 
pigmy rattlesnake (Sistrurus sp.) ) bites 
produced Grade 3 venenation. That the 
rattlesnakes (Crotalus sp.) produced 
the highest coon of severe ven- 
enations was to be expected, since they 
generally are regarded as the most 
dangerous snakes in the United States. 


TABLE 2.—CLASSIFICATION OF  POI- 
SONOUS SNAKEBITES BY KIND OF 


SNAKE AND GRADE OF ENVENOMA- 
TION 
Severity (Grade) of 
Envenomation® 

Kind of Snake I Il Ill Total 
Rattlesnake 10 9 29 
Pigmy Rattler 1+ — — 4 
Copperhead Moccasin 6 2 , 10 
Cottonmouth Moccasin 7 z 4 18 
Other ] l ] 3 
Total 28 20 16 64 

Minimum Venenation 

Il = Moderate Venenation 


II] Severe Venenation 


Parrish'® found that Crotalus species 
caused at least 77% of the fatalities from 
snakebites in this country, 90% of those 
for which the species was identified. 
Eastern diamondback (C. adamanteus ) 
and western diamondback (C. atrox) 
rattlesnakes are especially dangerous, 
for by virtue of their enormous size, 
six to 8 feet in length, they produce 
large amounts of venom. The bites of 
pigmy rattlesnakes and copperhead 
moccasins are less dangerous. All of 
the pigmy rattlesnake bites and 60% of 
the copperhead moccasin bites resulted 
in Grade 1 or minimal venenation. 
There was no clinical evidence from 
the 14 case studies summarized in 
Table 1 that permanent immunity de- 
veloped as a result of repeated enven- 
omations by North American pit vipers. 
Six (case histories 2, 3, 4, 5, 6, and 7) 
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of the 14 patients experienced Grade 


3 or severe venenation from their last 
snakebite in spite of having been bitten 
3 or more times previously by pit 
vipers. It might be argued that these 
patients didn't develop permanent im- 
munity because they were bitten by 
different species of snakes. However, 
many of the patients in this study were 
bitten more than once by the same 
species and still failed to show clinical 
evidence of immunity. For example, 
the patient in case history 2 received 
5 rattlesnake bites before his last bite 
by an eastern diamondback rattlesnake 
(C. adamanteus) which resulted in 
Grade 3, that is, severe venenation. Of 
his previous rattlesnake bites, 3 were 
by western diamondbacks (C. atrox) 
and 2 were by eastern diamondbacks 
(C. adamanteus). The patient de- 
scribed in case history 4 suffered 2 pre- 
vious envenomations by cottonmouth 
moccasins (A. piscivorus) before his 
last bite by a cottonmouth mocca- 
sin which resulted in Grade 3 
venenation. Likewise, the patients de- 
scribed in case histories 6 and 7 had 
received previous bites by snakes of 
the same species as the last one which 
bit them and produced Grade 3 venen- 
ation. In all, 8 patients (case histories 
1, 2, 4, 6, 7, 8, 13, and 14) suffered 
either Grade 2 or Grade 3 venenation 
from species of snakes identical to the 
ones which had bitten them previously. 
There was reason to expect the de- 
velopment ot some cross immunity in 
these individuals from bites by various 
species of pit vipers. Minton'® has 
demonstrated by the agar diffusion 
method that the venoms of North 
American rattlesnakes and moccasins 
possess common antigens. Criley® re- 
ported on a multivalent antivenin for 
snakes of the family Crotalidae which 
is produced by using only 4 venoms. 
Nevertheless, this antivenin affords 
protection against the venoms of many 


species of North and South American 


pit vipers (Gingrich and Hohenadel’ 
For example, this antivenin neutralize 
the venoms of copperhead and cotton 
mouth moccasins, but these venoms ar 
not used in the production of the anti 
venin. There was no clinical evidenc 


that a protective level of permanent 


cross-immunity developed in these indi 
viduals with repe envenomations. 
The inte time between bite 


mav have been a i. ictor which resulted 


in the lack of permanent immunity in 
some of these individuals. For ex: mpl 
the patient in case history 2 suffered 
10 snakebites over a 12-yea ir period 
the shortest interval between bites was 
6 months and the longest interval was 
3 years. Patient 3 experienced 6 enven 
omations over a 17-year period; the 
shortest interval between bites was $ 
months and the longest interval was 10 
ears. Patient 4 had 6 snakebites over 
a 23-vear period; the shortest interva 
between bites was 5 months and the 
longest interval was 13 vears. Other 
patients had snakebites which occurred 
closer together. Fo example, patient 
5 was bitten by an eastern diamond 
back rattlesnake which caused Grade 2 
venenation, and 5 months later he was 
bitten by another eastern diamondback 
which produced Grade 3 venenation 
Patient 6 bitten by 
suffer 
Grade 1 venenation both times; p 


moccasins 7 months apart an 


tient 7 was bitten by eastern diamon 
back rattlesnakes 7 months apart al 
suffered Grade 2 venenation with t] 
first bite and Grade 1 venenation wit 
the second bite; patient 13 was bitte 
by eastern diamondback rattlesnakes 
months apart and had Grade 2 venen 
tion both times; and patient 14 was b 
ten by eastern diamondbacks 13 mont! 
apart, suffering Grade 1 venenation t! 
first time and Grade 2 venenation t] 


second time. Although many factors a 
involved in the severity of envenom 


tion, these 


Parrish and Pollard: 


illustrations of bites by 
nakes of the same species within a 
relatively short period of time would 
seem to suggest that little, if any, per- 
manent immunity develops from re- 
yeated “natural” envenomations. 
Additional evidence of the lack « 

permanent immunity to North Perea 
pit viper venoms in these patients was 
htsined by means of venom neutral- 
ization tests in mice. Crotalus adaman- 
feus venom was used in these tests. 
When the serum of the snakebite vic- 
tims was compared with the serum of 
normal control subjects for venom neu- 
tralization potency, no significant dif- 
ferences were found (Criley* ). 
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transfer of hypersensitivity. The areas 
on the forearms of the control subjects 
which were injected with 0.1 ml. of 
serum from the allergic patients and 
scratch tests 24 hours later exhibited 
large wheals with pseudopods and ex- 
tensive surrounding erythema. These 
reactions were entirely different from 
the controls’ original responses and, in 
fact, were almost identical to the reac- 
tions of the allergic patients. These 
findings would seem to establish the 
presence of pit viper venom allergy in 
these patients. Fortunately, none of 
these patients had experienced ana- 
phylactic shock resulting from snake 
venom allergy. 


rABLE 3.—PATIENTS’ RESPONSES TO SCRATCH TESTS WITH PIT VIPER VENOMS 
Allergy 
Patients M>R R>M Rt RI M! MorR _ Total 
Control subjects 7 l 6 6 _ 20 
Patients with repeate d 
snakebites 5 - ] 3 4 13 
Potal 12 l 7 4 33 
Cottonmouth moccasin (A. piscivorus) venom. 


R Eastern diamondback rattlesnake (¢ 


Thirteen of the 14 patients with re- 
peated snakebites were 
cratch tested for allergy to cotton- 
mouth moccasin (A. piscivorus ) and 
rattlesnake (C. adamanteus) venoms. 
Of these, exhibited hypersensitivity 
t Twenty normal patients, 
with no history of snakebites, were 

ratch tested to serve as a control 

oup. See Table 3 for the results of 
the scratch tests. In general the allergic 
patients demonstrated large wheals 
ith pseudopods and an extensive area 
surrounding erythema; whereas the 
ntrol subjects had smaller wheals 
th no pseudopods and less extensive 
rrounding erythema. The presence of 
ergy to venom in these 4 patients 
is confirmed by using a modified 
| rausnitz-Kustner test of local passive 


poisonous 


venom. 


adamanteus ) venom. 


Discussion. It seems apparent from 
these 14 case histories that no perma- 
nent immunity develops as a result of re- 
peated envenomations by North Amer- 
ican pit vipe rs. Permane nt immunity to 
pit viper venoms has never been dem- 
onstrated in humans although, theoreti- 

cally, it would seem possible. One 
factor which m: iy have inhibited the 
development of permanent, active im- 
munity in some of these patients was 
the administration of antivenin for 
treating the bites. When active and 
passive immunity are administered 
simultaneously, a high titer of passively 
transferred antibodies may inhibit the 
development of active (permanent ) 
immunity (Downie et al.5, Phair and 


Root?®). However, 5 of the patients in 
this study (case histories 1, 6, 9, 11 


re 
d 
() 
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and 12) have never received antivenin 
for the treatment of their snakebites. 
One or more envenomations in 12 of 
these patients were not treated with 
antivenin. Therefore, antivenin inhibi- 
tion of active immunity would not 
seem a major factor in the lack of 
permanent immunity in these patients. 
Bites by different species of pit vipers 
may have accounted for some of the 
lack of permanent immunity. Inconsis- 
tencies in the dose of venom received 
at each bite may have played a role 
in the lack of permanent immunity. 
Permanent immunity in experimental 
animals is produced by increasing the 
dose of venom at frequent intervals 
of time. However, one of the most 
important reasons why these [eer 
failed to develop a protective level ¢ 

active immunity was the 
and irregular intervals between enven- 
omations. It has been shown in horses 
used for antivenin production that 
when the injections of venom are 
stopped, the —. titer of anti- 
bodies rapidly wanes. Likewise, Essex 
and Markowitz* were to produce 
temporary immunity to snake venom 
in dogs, but found this immunity de- 
clined about 90 days after the venom 
injections were stopped. Another very 
important factor is the short “incuba- 
tion period” between a_ poisonous 
snakebite and the time when signs and 
symptoms of clinical envenomation be- 
come apparent. In contrast to infectious 
diseases which have an incubation pe- 
riod of from 14 to 21 davs, the “incu- 
bation period” for snake venom poison- 
ing is only 2 to 15 minutes. This very 
short latent period does not provide 
sufficient time for a “booster effect” on 
antibody production. A high titer of 
antibodies must be present at the time 
of the envenomation, or shortly there- 
after, in order to neutralize the venom. 
Thus, while active immunization of hu- 
mans to snake venoms probably is pos- 
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sible by frequent injections of venom 
antivenin therapy would seem a much 
more rational approach to the problem 
This study would seem to indicat 
that blood from patients with a history 
previous pit viper envenomations is 
no better for transfusions in treating 
snakebites than the blood of normal! 
healthy persons who have not been 
snakebitten. We know of several in 
stances where snakebite victims hav: 
been transported long distances to r¢ 
ceive transfusions from persons who 
previously have been bitten. This prac 
tice is to be condemned. Regardless ‘of 
their motivations, professional snake 
handlers, herpetologists, and physicians 
should discourage this practice. 
Hypersensitivity to pit viper venoms 
is by no means rare among patients 
with re peated envenomations. Four of 
the patients in this study were allergic 
to cottonmouth moccasin or rattlesnake 
venoms, or both. Snake venoms ar 
complex substances comprised chiefly 
of proteins (Porges*’). Thus, there is 
a definite possibility of developing 
allergy to these animal proteins. Deaths 
have been reported which resulted 
from allergy to other animal venoms 
including bee, wi and yellowjacket 
venoms ( Marshall'*). It seems entirel) 
possible that occasional deaths from 
snakebites, in individuals who hav 
been previously bitten, may result 
from snake venom allergy. Some indi 
viduals with snake venom allergy ma 
exhibit hypersensitivity to the venon 
of a zoologically related species ( 
snakes. For example, the patient d 
scribed in case history 1 is allergic t 
eastern diamondback rattlesnake 
adamanteus ) venom, but received h 
bites from other rattlesnake species (‘ 
miliarius miliarius and C. horridus at 
caudatus ). The patients described 
case histories 6 and 10 were found 
lergic to rattlesnake venom (( 
adamanteus ) although they were b 
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. contortrix ) and 
cottonmouth (A. woh orus ) moccasins. 
Weiss** found that mice rendered hy- 
persensitive to South American snake 
venoms may also exhibit hypersensi- 
tivity to the venom of a closely related 
species. These findings are consistent 
with the observations of Minton’ who 
showed that the venoms of pit vipers 
have common antigens. It is interest- 
ing that only one (case history 1) of 
the 4 patients with venom allergy had 
symptoms of allergy while working 
with poisonous sni ikes or their venoms. 
This case history has been discussed in 
detail elsewhere (Parrish, Watt and 
Arnold's 

Serious poisonous snakebites need 
not terminate fatally. All of the patients 
in this study are experts in first-aid 
measures used for snakebite. Prompt 
application of a tourniquet with inci- 
sion and suction of the wound undoubt- 
edly saved some of their lives. Also 
antivenin was used rather freely (40 
to 50 ml.) in most of the episodes of 
Grade 2 and Grade 3 venenation. Anti- 


ten by coppe rhead ( 


venin may be considered specific ther- 
apy for pit viper envenomation. As a 
result of Antivenin (made from horse 
serum) treatment, 4 of the patients 
developed hypersensitivity to horse se- 
rum. In some instances the danger of 
Antivenin (horse serum) allergy is 
more threatening than venom intoxica- 
tion to patients who have been snake- 
bitten. 

The results obtained in this study 
would seem to indicate that repeated 
envenomations by North American pit 
vipers do not produce permanent im- 
munity in man, that some persons with 
repeated poisonous snakebites develop 
allergy to snake venoms which may 
make subse quent bites more dange rous, 
and that the severity of subsequent 
bites in nonallergic patients depends on 
the characteristics of the particular 
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snakebite rather than the cumulative 
effects of previous snakebites. 

Summary. |. The effects of repeated 
poisonous snakebites in 14 patients 
were studied. One patient had 12 dif- 
ferent poisonous snakebites, one pa- 
tient had 10 snakebites, 2 had 6 bites, 
one had 5 bites, 3 had 4 bites, one had 
3 bites, and 5 had 2 bites. All but 3 
of the snakes inflicting these bites were 
North American pit vipers. 

2. Five patients had permanent local 
defects such as atrophy of muscles and 
amputations of digits following snake- 
bites. There was no evidence of chronic 
a r or kidney disease in these patients. 

There was no clinical or laboratory 
eV ide ‘nce that these patients develope d 
permanent immunity to pit viper ven- 
oms. The lack of permanent immunity 
was attributed primarily to the pro- 
longed and irregular intervals between 
envenomations and the short latent 
period between a bite and the devel- 
opment of clinical envenomation which 
does not allow sufficient time for a 
“booster effect” on antibody produc- 
tion. Other possible contributing fac- 
tors were bites by different species of 
snakes, antivenin inhibition of active 
immunity, and inconsistencies in the 
doses of venom injected. 

Thirteen of the 14 patients with 
repeated envenomations were scratch 
tested for snake venom allergy. Of 
these, 4 were found allergic to rattle- 
snake or moccasin venoms, or both. 
Some patients exhibited allergy to the 
venom of snakes zoologically related to 
the species which bit them. For ex- 
ample, a patient may become allergic 
to moccasin venom even though he was 
bitten previously by rattlesnakes. The 
severity of repeated snakebites in non- 
allergic patients depends on the char- 
acteristics of the individual envenoma- 
tion and not on the cumulative effects 
of previous snakebites. 
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SUMMARIO IN INTERLINGUA 
(See page 304 for original article 


Minus Communmente Recognoscite Actiones De Atropina Super Le 
Rhythmo Cardiac 
1. Sulfato de atropina es un potente blocante parasympatholytic. 
2. Le action de atropina super le corde passa per tres distincte phases. III 
es un effecto vagotonic initial, un periodo transiente de imbalancia vagal a 
differente nivellos del systema de conduction, e un periodo prolongate final d 
blocage parasympathic. 

3. Le alterationes observate durante le phase initial del action de atropina es 
simile al alterationes vidite quando imbalancia vagal es producite per v.rit 
simple medios respiratori. 

4. Iste phase initial del action de atropina pote esser utilisate in le investigation 
de certe arrhythmias e defectos de conduction. 

5. Ben que le actiones cardiac de atropina in le usual doses clinic es beni <1 
quando illos es combinate con le action de drogas como neostigmina, «rie 
arrhythmias e defectos de conduction pote supervenir. 
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ABSORPTION AND UTILITY OF LOBELINE AS 


SMOKING DETERRENT® 


By G. W. Rapp, 


B.S., M.S., Px.D. 


PROFESSOR OF BIOCHEMISTRY AND PHYSIOLOGY 


BERNARD T. Dusza, B.S., M.S. 


AND 


Louis BLANCHET, B.S., M.S. 


From-the De partment of Research, 


LOBELINE salts have been used suc- 
cessfully for years to aid persons de- 
siring to cut down or stop smoking 
( Dorsey! a and Olen*, 
Wright and Littauer® Previous re- 
ports have indicated fla a buffered 
preparation of lobeline is desirable for 
this purpose because it produces. its 
objective in very small quantities (2 
mg.), and there are virtually no unde- 
sirable side effects upon gastrointestinal 


tobacco 


and cardiovascular reactions (Rapp 
and Olen? 

This paper seeks to extend knowl- 
edge about lobeline as an aid to 
hronic smokers who should, er want 

curb their smoking activities. 

Data were obtained in two new 
as: a) the absorption of lobeline 
nd its consequent blood level, and b) 
relationship between lobeline blood 
evel and its effectiveness in curbing 


smoking of cigarettes. 

\s an extension of previous knowl- 
edge, we repeated the study which 
showed the effectiveness of buffered 
lobeline as a smoking deterrent, and 
the failure of nonbuffered lobeline to 
act in this manner. 

Procedures and Results. A. LOBELINE 
LEVEL DETERMINATIONS. For determin- 
the blood level changes of lobeline, 


Loyola University, Chicago, Illinois ) 


the following procedures were em- 
ployed: 

Twenty-five men and 25 women, 
habitual smokers ranging in age from 
21 through 48 years, were used for the 
study. Ten milliliter blood samples 
were obtained by venipuncture at 8 
a.m. for a pe riod of 6 days. This pre- 
liminary “dry run” was deemed neces- 
sary to ascertain whether any substance 
usually included in the dz aily diet of 
these subjects might possibly produce 
errors in the analytic procedure. 

Prior to this investigation there was 
no published simple and __ suitable 
method for determining micro-quan- 
tities of lobeline in blood. A great deal 
of effort, therefore, was spent in 
attempting to devise such a suitable 
method. It is pleasing to report that 
a workable method has been devised. 
Since this method is new, it has been 
submitted for publication in a suitable 
analytical journal, where all of the 
ramifications of the procedure will be 
presente d. It seems sufficient at this 
point to state that the method consists 
essentially of a colorimetric assay of the 
alkaloid, lobeline. The method seems 
to be specific, in that several other 
alkaloids, for example nicotine, caffeine, 
morphine and stramonium have all 


\ part of the expenses of this study was defri ayed by a grant from the Campana Company, 
B ia, Illinois. 
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vielded negative results under the con- After three such experimental periods 
ditions of the test. of 3 weeks each, every subject on thi 
In outline, the method consists of test had been evaluated for his re 
treating suitable prepared, deprotein- sponse towards each of the prescribed 
ized blood filtrates with salicvloyl hy- medications. 
drazide. This treatment is followed by The test was run on the “doubk 
coupling with diazotized sulfanilic blind” technique. At no time during 
acid. The resulting color can be meas- _ the test did the subject or the dispens 
ured by suitable colorimeters. Within ing technician know the identity of the 
specified working limits, the color fol- material in the respective capsules. 
lows the Beer-Lambert Law, and there- Results. After the experimental px 


fore may be employed for quantitative riods, the results from each subject 
estimation of the alkaloid. The useful were collected and analyzed. A resume 


range and reproducability of the meth- of these results is found in Figs. 1, 2 
od have been ascertained. Recovery of — and 3. 
known lobeline concentrations in plas- Figure 1 presents the blood levels of 
ma fall between 90 and 103%, in the lobeline obtained in the three experi 
range from 0.2 to 2.0 »g. per ml. mental periods. The graph shows the 
Each subject was given a supply of average values of all 50 subjects. It 
capsules in one of the following cate- can be seen that only the buffered 
gories: 1) Corn Starch (as placebo — formulation produced an appreciabl 
control); 2) 2 mg. lobeline sulfate sus- blood lobeline level when analyzed as 
pended in corn starch; 3) the Bantron indicated above. 
preparation,t powdered and capsu- Fig. 2 relates the number of smokes 
lated. per day per subject with the lobeline 


The subjects were given the capsules — blood level. It will be seen that a 
with the instructions that one was to level of from 100 to 120 yg. per 100 
be taken three times a day, after meals. ml. blood produced the maximum 
All subjects had been under observa- effect, with the minimum number of 
tion with regard to their smoking habits smokes consumed per day. Only the 
for a suitable pre-experimental period. buffered formulation produces — such 
Their smoking habits were followed — blood level, as indicated in Fig. 1. 
daily according to the procedure pre- Figure 3 presents the data obtained 
viously reported (Rapp and Olen*). in another form. This figure shows the 

Daily blood samples were obtained number of subjects not smoking, re- 
and analyzed. After 6 days on the test, lated to the blood lobeline level. The 
2 weeks intervened while no medica- figure illustrates that the maximum 
tion was given, but the first week daily number not smoking was reached when 
blood samples were taken. The second the blood level values approached 140 
week was a period of rest and recuper- yg. lobeline per 100 ml. blood. It must 
ation. be pointed out again that the unbuf- 

Then commenced another similar 3- fered lobeline did not produce such 
week test period, identical with the blood levels, while the buffered formu- 
above, but with the single exception — lation did so consistently. 


that another group of capsules was B. UTILITY AS SMOKING DETERRENT. 
substituted for those employed during The following study was conducted to 
the first period. attempt to explain apparently neva- 


+The Bantron formulation consists of 2 mg. lobeline sulfate suspended in a carrier of trica 
cium phosphate and magnesium carbonate, slow-acting and fast-acting ant-acid compow: ds 
respectively. 
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Fig. 1.—Blood levels of lobeline. 


Fig. 2.—Relation between blood level and cigarettes smoked. 
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2Q() 


curbing the tobacco 


habit with subjects who professed no 


tive results in 
desire to stop smoking, as well as with 
a minority of subjects (approximately 
20% based on previous studies) who 
did want to stop, or at least cut down. 

Two groups of subjects were investi 
gated: 

\. Twenty-five subjects not desiring 
to stop smoking, 


tecks SMOKING 
® 


Ae. Sed; 
ay | 
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as well as the amount of each cigarett 
smoked could be assessed. 

PROTOCOL OF THE TEST. The protoc: 
of the tests was as follows: 

One 
During that time, the subjects smoked 


week served as control week 


as they pleased. Each cigarette smoked 
when extinguished, was placed in 

container, marked with the subject's 
and day On 


cigarette brand, 


name, 


ac. 62 


Fig. 3 


B. Twenty-eight subjects who wanted 
to stop smoking, or at least to cut down 
the amount smoked. 

The subjects were chosen for each 
group so as to make these groups as 
homogeneous as possible with respect 
to the number of cigarettes smoked per 
day. 

The subjects of both groups were 
told that the 
investigated might help them to stop 
smoking, if they so desired. 


only substances being 


4 scheme was devised, as will be- 
come apparent below, so that both the 
number of cigarettes smoked per day 


Relation between blood levels and number of subje¢ 


ts not smoking 


test. These containers collected 


daily, and a new container issued. Each 


were 


subject pledged full cooperation for 
the duration of the test. 

The second week was the placeb 
week. Each subject was given a quan 
tity of placebo starch capsules. No 
subject, nor the dispensing technician 
told the the 
of the capsule, or even that it mht 
or might not be a placebo. Each b 


was nature of conte nts 


ject took 3 capsules per day, one u'tel 
each meal. The collection of the lis 
carded cigarettes was accomplishes 
outlined above 
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There then followed a 3-week wait- 
ing period during which time no record 
of smoking was kept. 

Then there followed another control 
week, as in the first week 
above, when the smoked 
were again collected. 

This was followed by a _ Bantron 
week. The capsules, identical in ap- 
pearance with the control capsules 
were given in a “double blind” basis 
again, neither the subject nor the dis- 
penser knowing the nature of the 
capsule content. The used cigarettes 
were collected as above. 

After the experiment had been con- 
cluded, all the cigarettes were counted 


outlined 


cigarettes 


and weighed in each container for 
each subject. One basic assumption was 
made: that each cigarette weighed ex- 
actly 1.0 gm. at the start. This figure 
may, of course, be in error, but is close 
enough for purposes of this experiment. 
To weigh each individual cigarette be- 
fore and after use would have been 
a monumental task, not 


worth the time. 


considered 


By counting the number of discarded 
cigarettes, and from the total weight 
remaining, a good estimate could be 
made of both the number of cigarettes 
smoked each day, as well as the amount 
of each cigarette smoked. 

Results. 
in Table 1. 

It can be seen from the Table that 
buffered has decreased the 
amount of smoking in both the “want 
to” as well as the “do not 
groups. 


These data are set forth 


lobeline 
want to” 
This is clearly shown in the amount 


of cigarettes smoked, not in the num- 
ber lit and partially smoked. Unless 
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both of 
erroneous conclusions may result. 

Conclusions. From the evidence ol 
this 
above, three conclusions seem justi 
fied: 


1. Lobeline sulfate, suspended in 


data are evaluate 


tained in study, and _ presented 


corn starch as an inert vehicle, is not 
readily absorbed from the human gas 
trointestinal tract 


2. Lobeline 


buffered 


vehicle consisting of tricalcium phos 


sulfate in a 


phate and magnesium carbonate (1 
ferred to as the Bantron formulation 
is absorbed from the human gastroin 
testinal tract readily and consistently 
3. The blood 
lished from the lobeline preparations 
is directly related to the effectiveness 
of this agent in acting as a 
The 


blood seems to be 


lobeline level estab 


curb to 
level in the 
around 100 to 140 
wg. lobeline per 100 ml. blood. 

1. A subject wishing to stop smoking 
can do so, or at 
terially the of cigarettes 
smoked per day, as well as the amount 


smoking effective 


least cut down ma- 


number 


of each cigarette smoked. 

5. A subject not wishing to stop sm k- 
ing, might not cut down the number 
of cigarettes smoked per day, since 
that is part by pure 
physical habit patterns and social cus- 
tom. However, he will cut down the 
amount of 


determined in 


each cigarette smoked, 
when using Bantron as 
this test. Such a subject apparently 
put most of the cigarettes out much 
sooner than he ordinarily would. 

6. A count only of the number of 


cigarettes smoked per day seems not 


indicated in 


to be a valid criterion in evaluating the 
effectiveness of a regimen designed to 
aid in curbing smoking. 
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SERUM HEPATITIS FROM WHOLE 


BLOOD: 


INCIDENCE AND RELATION TO SOURCE OF BLOOD 


By CaALvIn M. 
KESEARCH FELLOW IN MEDICINE, HARVARD MEDICAL SCHOOL AND THORNDIKE MEMORIAL 
SURGEON (R), EPIDEMIC INTELLIGENCE SER- 
UNITED STATES PUBLIC HEALTH SERVICE 


LABORATORY; FORMERLY SENIOR ASSISTANT 
VICE, COMMUNICABLE DISEASES CENTER, 


Kunin, M.D. 


From the Thorndike Memorial Labor: itory, Second and Fourth (Harvard) Medical Services, 
Boston City Hospital, West Roxbury Ve terans Administration Hospital and the Department 
of Medicine, Harvard Medical School, Boston, Massachusetts ) 


Tuer reported incidence of homolo- 
gous serum hepatitis (S.H.) due to the 
transfusion of whole blood has varied, 
depending, among other things, upon 
the size of the population studied, the 
follow-up methods, diagnostic criteria 
used and the region in which the study 
was performed. 

Screening procedures for blood 
donors now in use are based upon 
questionnaires designed to elicit a his- 
tory of hepatitis, examination of the 
bilirubin content of the blood donated 

nd oceasionally the use of more re- 
fined techniques of estimating liver 
function (Jennings et al.4, Loder*) 
These methods have the drawback of 
lack of specificity and dependence upon 
the hurried testament of the donor. 

The present study was undertaken 

2 Veterans Administration hospitals 

it the Boston area to determine: 1) 

the incidence of $.H. during the years 
1952 through 1957, 2) to compare this 

incidence with that reported in the 

literature by others and 3) to deter- 

mine the relation between an apparent 

increase in incidence of S.H. noted in 

ccrtain years and the purchase of whole 

biood from a particular commercial 
source. The study was undertaken 

en the occurrence of 7 cases of 
I. at one of the hospitals in a single 
yar caused concern as to the possi- 
b ity that the blood from this com- 
1 reial source may have been respon- 


sible. The study was extended to the 
other hospital in order to test this 
hypothesis further. The Veterans Ad- 
ministration hospitals offer a unique 
opportunity to study the epidemiology 
of S.H. since their blood banks and 
clinical records are well kept and since 
the likelihood is great that a recipient 
of blood who subsequently develops 
S.H. will return to the same hospital 
for treatment. 

The data presented below suggest 
that a single commercial source may 
have been responsible for much of the 
increased incidence noted during the 
years it served as a supplier. 


Materials and Methods. The records of all 
cases diagnosed as S.H. from 1952 through 
June, 1957, at the West Roxbury (WRVA) 
and Boston (BVA) Veterans Administration 
hospitals were reviewed. Criteria for inclu- 
sion of a case in the study were: 1) evidence 
that the patient received transfusions of whole 
blood in the respective hospital within a pe- 
riod of 1% to 6 months prior to the onset of 
jaundice. One case with an incubation period 
of 7 months was included because it presented 
a classical picture of the disease; 2) evidence 
that the patient did not receive transfusions 
or injections of pooled plasma or human 
thrombin during the incubation period; 3) 
clinical and laboratory evidence of hepatitis 
when chemical damage, metastatic tumor, nu- 
tritional disease or contact with cases of infec- 
tious hepatitis (I.H.) could not be impli- 
cated as the cause. Since patients receive 
many medications during their hospital stay, 
injections for therapeutic and diagnostic pur- 
poses could not be excluded as vehicles for 
the transmission of the S.H. virus. 


( 293 ) 


i 
ot 
ed 
ib 
ay 
eS 
rit 
A- 
el 
t 
the 
in 
h 
+ 
le 
TO 


The 


The records of all cases diagnosed as LH 
it the BVA 
whether receipt of blood had been excluded 
No additional cases of possibl S.H 
be culled from this group. Furthermore, 


wert reviewed to ascertain 
could 
there 
were no patients who received blood at on 
hospital ind were treated for S.H. at the othe: 
despite the close proximity of the 2 hospitals 


blood 


received and the dates as recorded in the pa 


The serial numbers of the units of 


tient’s hospital record were compared with 
the blood bank records, and the origin of th 
They 
is having been received from volunteer donors 
at the respective hospitals (V.A.), the Ameri 
can Red Cross (R.C.), loans from other banks 
(included with V.A.) and commercial sources 
Banks X, Y and Z 
as possibly infected only if they were admin 
within the 


blood was noted. were then classified 


Bloods were considered 


istered incubation period noted 
above 

each of the 
reviewed and_ the 


The records ot 
further 


pints of blood dispensed each fiscal year and 


hospitals 
were number of 
the respective were ascertained. In 
addition, at the WRVA all recipi nts of blood 
1953 through 1956 
were classified as having received blood 1 

from bank X alone from multiple sources 
other than bank X, and 3 

sources including bank X. The 


vided for each fiscal year which begins July 1 


sources 


during the fiscal vears 


from multiple 
data are pro 


contracts with commercial 


SITLCE sources al 
All cases were assigcne d 


which the 


awarded on this basis 
to the 
received 


fiscal year in blood was 


The data for each hospital will be 
prese nted sé parate ly followed by a summary 
of the combined experience. 


Results. WEST ROXBURY V.A.. HOSPITAL. 
The records of 19 cases diagnosed as 
S.H. during the 4% years covered by this 
study were reviewed. Thirteen of these 
cases met the criteria for inclusion in 
the study. All were males with ages 
ranging from 45 to 64 vears. In Table 
1 are listed total number of pints of 
blood used at that hospital, the num- 
ber of cases of S.H., and the number of 
pints received by cases of S.H. in each 
fiscal year and according to the source 
of the blood. In addition, the per cent 
of total pints derived from each bank, 
the per cent of pints from each bank 


*One of the cases was split between 1954 and 1955 since 
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used in patients with S.H. the 
cases of S.FL. pel LOO pints of blood 
used as derived from various sources 
are pro\ ided. 


\ and B ol Table l 


that 4,361 pints of blood were given 


Sections reveal 


to patients during the study period at 


a rate of about 1,000 pints per yea 


(1953 and 1957 are incomplete years 

Bank V.A. and R.C. were represented 
about the 
accounted fon 


each year to same extent 
more than 2/3 of 
Bank X was used 
Bank 
different vears. In sections C and D the 
is listed for the 


received the 


and 
the total pints used 
during 3 vears and during 
number of cases of S.H 


fiscal vears when they 
blood, and by the number of cases pel 
100 pints used from individual sources 
and from all sources. The greatest num 


ber of cases (10 1/3)° and the highest 
(0.30 and 0.68 
in 1955 and 1956. During these vears 
bank X supplied about 20% of all blood 
used, bank Y was rarely used, while as 


noted above, banks V.A. and R.C 
tributed their usual proportion of pints 


case rates were noted 


con 
In 1953 when Bank X provided mor 


than 1/2 
only 


of the total number of pints 


used. One Case occurred. but | 
out of the 5 pints received by thi 
from bank X. Of the 
S.H., 11 received 
their blood from bank X. 


The data presented in section D in 


Case were 


cases of some 


dicate that although the case rate fo 
all years and for all sources was 0.31 
the case rate per 100 pints of bank 
used was 1.37, irrespective of the nun 
ber of pints from other sources. S¢ 
and F that bank 
not only contributed a greater numb 
of pints than any other bank to cas 
of S.H., but that the per cent used 
cases of S.H. per pint of bank X us 
in all recipients was higher than tl 


tions E indicate 


2 of the pints used in this « 


were received from bank Y in 1954 and one from bank X in 1955 
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PABLE 1. RELATION OF SOURCE OF BLOOD TO OCCURRENCE OF CASES OF 
SERUM HEPATITIS AT THE WEST ROXBURY V.A. HOSPITAL 


Source Fiscal Year 


oO 


Blood 1950 1954 1955 1956 


\ Total Number of Pints Used 
Bank 
X 


\ 


B. Percent of Total Pints 


55.5 
0.0 $5.6 
24.0 
20.5 24.0 
100.0 100.0 


Number of Patients with SH. Who Received Blood From Various Sources 
Regardless of the Number from Other Sources 


34 


LD). Number of Cases of SH per 100 pints of Blood from Various Sources 
Re gardle SS of the Nu mb r from Othe r Source N 


0.37 0 
0 
0.75 0.24 
0 0 
0.18 


Number of Pints from Each Source Used in Patients With S.H. 
Regardle ss of Number from Other Sources 


6 
10 


36 


| Percent of Pints from Each Source Used in Patients With S H 
Regardle ss of Number from Other Sources 


1.3 0.0 3.5 9, 0.0 
0.0 0.5 0.0 
0.0 00 0.0 1. 
0.9 0.3 0.0 1. 


rst 6 months of fiscal year In one case 2 pints (non-Bank X) were received in 1954, and 
int of Bank X was received in 1955 


1957" 1953-1957" 
if 
0 376 LS 26 209 626 
138 26 $41 126 1,448 
( 114 255 275 1,529 
All Sources 1.058 1,104 1,035 G10 
Derived from Each Source 
) Bank 
3 X 19.7 22.2 0 17.4 
I \ 02 O38 34.2 14.4 
Y VA 88.6 29 20.6 33.4 
Re $5.0 35.1 
All Sources 99.8 100.3 
Bank 
0 6 0 10} 
(| \ ] a 0 2? 
VA l l 3 5 0 10 
All Soures l 33 7 0 13 
‘ Bank 
X 1.54 2.62 0 1.37 
: \ 6.7 0 0 0.43 
| VA 0.71 1.47 0 0.69 
0.45 0.91 0 0.39 
All Sources 0.30 0.68 0 0.31 
bank 
0 7 20 0 31 
\ 0 2 2 0 4 
VA 18 0 21 
R¢ 0 0 11 0 21 
Sources 35 0 77 
nk 
X 0 
6 
VA 5 
R¢ + 
Sources Ss 


of any other bank or for all sources. 
Thus the blood received from bank X 
is more highly represented among the 
cases of S.H. than that from any other 
bank or from all other banks when com- 
pared with what would be expected 
from the amount of blood given to all 
recipients. 

These data suggest a relation be- 
tween the use of bank X blood and the 
increased number of cases. This alone, 
however, hardly constitutes a case 
against bank X since the correlation is 
impertect, and since the patients with 
serum hepatitis generally received 
blood from multiple sources and only 
a small number of cases and of pints 
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to demonstrate that 
received blood 


also serves most 
from mul 
tiple sources and that there were very 


few individuals blood 


individuals 
who received 
from single sources. 

The data for the WRVA are inade 
quate for statistical analysis. The rela 
tion between bank X and cases of S.H 
seemed nonetheless and 
stimulated an analysis of cases and of 


intriguing 


the blood used in a hospital in which 
as much blood was used in 1 year as 
in 4 at the WRVA. 
BOSTON V.A. HOSPITAL. The records of 
19 cases diagnosed as $.H. during px 
riod of 5% vears were reviewed; 24 of 
them met the criteria for inclusion in 


of blood were involved. the study, most of the others being 
PABLE 2.—~COMPARISON OF BANK X AND ALL OTHERS AS A SOURCE OF CASES 
OF SERUM HEPATITIS AT THE WEST ROXBURY V.A. HOSPITAL 1953-1956 
No 

Vo Vo ( SH Ree p \ f Pi Ban \ 
Source of Blood Pints Used ( SH. 100 Pints t of Blo per Recipier v 
X Alone 161 l 0.6 9 1.73 100 
Multiple Without X 1.009 ) 0.2 116 ) 0 
Multiple With X 1,388 10 0.7 172 8.1 $7.5 
All Sources 2.558 13 0.5 68] 75 26.6 


Table 2 provides a comparison for 
the vears 1953-1956 of recipients of 
blood from bank X alone, and from 
multiple sources, with and without bank 
X, and with the number of cases of 
S.H. among these recipients. These 
data were gathered to circumvent the 
problem of multiple sources of blood 
given to cases of S.H. Analvsis of these 
data is not possible because of the 
small number of cases. The table is 
therefore presented to demonstrate 
some of the difficulties in interpreta- 
tion of this type of data. The number 
of cases and pints used is small and the 
number of pints per recipient is vari- 
able for each category. Thus, case rates 
calculated from such data, although 
suggesting that bank X was culpable 
do not clearly prove this. The table 


excluded because they had either re 
ceived their blood elsewhere or wer 
considered to have developed their 
illness following the use of syringes 
Two patients were excluded althoug! 
they had received their blood durin: 
the appropriate 
current 


interval: one had re 
the region of the 
common bile duct, died of 


disease in 
fulminan 
hepatic lisease and no necropsy Wa 
obtained; the other had carcinoma o 
the larynx with demonstrable metastasi 
to the liver at y. The 24 pa 
tients ranged in age from 24 to 70 year 
and all but one were males. 
Table 3 presents the data from th 
Boston V.A. Hospital in a manner sim 
lar to that shown in Table 1. TI 
highest incidence of S.H. was noted i 
1953 when 1] 


rie *CTOPS\ 


cases occurred, with 


nost 
nul 
very 


lood 


ide 
‘ela 
and 
| ol 
h 


TABLE : 


Source 


of 


Blood 


Bank 
X 
Z 
VA 


All Sources 


All Sources 


Bank 


All Sources 


Sources 


Sources 


rst 6 months of fiscal year. 
ery few pints Bank Y blood used in 1955, total included with Bank Z 


3. RELATION OF SOURCE OF BLOOD TO OCCURRENCE OF 


Kunin: 


OF SERUM HEPATITIS AT THE BOSTON V.A 


195.2 


1953 


1954 


\. Total Number of Pints Used 


589 
0 

0 
918 
1.779 


5.286 


1,468 


0 
0 
949 
1,473 


5.890 


1,241 
1,312 
$,080 


Fiseal Ve ar 


1955 1956 
0 0 
0 1,13 
1015 0 
1,174 951 
2.085 1,685 
4,274 768 


B. Per cent of Total Pints Derived From Each Source 


17.9 
0 
0 

27.9 

54.1 

99.9 


$7.7 
0 
0 
24.4 
37.9 
100.0 


100.0 


0 0 
0 30.1 
23.7 0 
27.5 25.2 
$8.8 $4.7 
100.0 100.0 


Regardless of the Number from Other Sources 


$ 
0 
0 


0 0 
l 
2 0 
$ 0 
2 
5 3 


SERUM HEPATITIS FROM WHOLE BLOOD 


HOSPITAL 


195; 


21.3 
37.2 


100.0 


No Patic nts u ith SH. Who Rece ied Blood from Various Sources 


LD). No. of Cases of SH. per 100 Pints of Blood from Various Sources 
Regardless of the Number from Other Sources 


0.67 
0 
0 
0.21 
().22 
0.12 


KE. Number of Pints from Each Source Used in Patients with | 


0.68 
0 
0 
0.73 
0.28 


0 
0.06 
0 

0.08 
0.07 
0.02 


0 0 
4 0.26 
0.19 0 
0.25 0 
O.14 0.11 
0.11 0.07 


Regardless of the Number from Other Sources 


F. Per cent of Pints from Each Source Used in Patients with S.H 


+4 
0 
0 
16 
20 
80 


0 0 
2 9 
3 0 
0 
18 6 
15 


Regardless of the Number from Other Sources) 


2.4 
0 
0 
l 
0. 
] 


~) 


0 
<0.1 
0 
<0.1 
<0.1 

0.1 


0 0 
+ 
0.38 0 
0.7 0 
0.9 0.4 
0.7 0.4 
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CASES 


0.68 
0.14 
0.19 
0.25 
0.18 
0.11 


2.8 
0.4 
0.3 
0.6 
0.6 
OS 


— 
0 0 2.057 
1,527 806 3,467 
0 0 1.015 
$15 5,648 
723 9,055 
lS 
s of Bank 
\ 0 0 9.7 
37.4 $1.5 16.3 
t of Z 0 0 4.8 
VA 30.4 26.6 
Ré $2.2 $2.6 
ES 
| 
X 10 0 0 14 
\ 0 0 5 
0 0 0 2 
VA 2 q 0 13 
R¢ | 7 l 0 17 
\ll Sources 11 l 0 24 
Bank 
X 0 
Z 0 
ert \ \ 0 
R¢ 0 
‘in 
Bank 
X 14 0 0 58 
the \ 0 1 0 12 
an Z 0 0 0 3 
VA 11 l 0 36 
Wal R¢ 13 1 0 58 
= 38 0 167 
as! 
al Kank 
X 3.0 0 
\ 0 0 
tl Z 0 0 
VA 1.7 0 
m RC 14 
2] 
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rate of 0.28 cases per 100 pints of blood 
used. Fifteen of the 24 cases recorded 
occurred in 1952 and 1953 when bank 
X was the sole commercial source. In 
1955 another commercial bank (Z) 
from the same city as bank X was 
used: 2 of the 5 ¢ ascribable to 
blood given in that vear received blood 
from this source, and it was the sole 
source for one of those 2 cases. Sections 
\ and B of Table 3 listing the number 
and per cent of pints used each year for 


Cases 


each source and for all sources reveals 
that between 3 and 4 thousand pints of 
blood Bank x 
was used only during the vears of high 
incidence, 1952 and 1953. The per cent 
of bank X used rose from 17.9 in 1952 


to 


were used each vear. 


.7 in 1953 while the case rate rose 
proportionally from 0.12 to 0.28 per 
100 pints used. Bank Y was not used 
during any of the vears of increased 
incidence. Bank Z was used in moder- 
ate amounts only in 1955 and its con- 
tribution to cases has been commented 
upon. The V.A. and R.C. banks, as in 
the WRVA experience, accounted for 
more than 
contributed 


3 of all pints used and 
about the same amount 
of blood each year. Thus, the increased 
incidence of S.H. noted was best cor- 
related with the use of bank X blood. 

Sections C and D of this table list 
the number and per cent of cases of 
S.H. in relation to the source of their 
blood. Bank X was used in 14 of: the 
24 cases. Three of these cases received 
only bank X blood. The case rate for 
recipients of bank X blood per 100 
pints of bank X used was 0.68 as 
opposed to 0.11 for cases from all 
sources per 100 pints given to all re- 
cipients from all sources. Bank X_ is 
represented in this regard to a greater 
extent than any other bank. 

In sections E and F it can be noted 
that bank X and R.C. contributed the 
largest number of pints to patients 
with S.H.; however, bank X contributed 
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a larger proportion of the pints give 
to cases of S.H. than did the blood from 
all sources including bank R.C. Thu 
bank X coin 
with th 
appearance ot an increased number ol 


not only did the use of 


cide more closely in time 


cases, but the amount from this bank 
that S.H. was 
proportionally greater than that given 


was used in cases of 
to all recipients from any other source 
or from all sources. 

COMBINED EXPERIENCE. Table 4 pri 
sents a summary of the combined ey 
perience of the 2 hospitals. The pooling 
of these data is considered valid be 
cause the 2 hospitals were administered 
in a similar fashion, kept records in an 
identical manner, were studied in about 


bloc Ye 


similar sources, provided med 


the same vears, derived their 
from 
cal care to the same groups of peopl 
and are located in the same area. This 
table is divided into 3 sections. Part A 
includes the periods when bank X 
was used as the 
of blood, B 

bank X 


the commercial 


commercial source 


includes the periods 
used as 
the total 
experience for all fiscal years is shown 
in part C. During the periods when 
bank X was used, it provided about 
30% of the blood given to all recipients 
in each hospital. During these years 


when was not 


source, and 


the number of cases per 100 pints used 
was 3 to 4 times as high as during 
vears when bank X was not used. In 
the total experience, the case rate at 
the WRVA was almost 3 times as high 
as that at the BVA, but the BVA 
ceived 9.7% of its blood from bank X 
whereas the WRVA received almost 
twice this percentage of bank X blo 
Using the Chi Square test, determin- 
ing the number of expected cases on 


the basis of the number of pints used 
and assuming the same distribution o! 
pints per recipient for each and ll 
banks, the differences noted in 
case rate for the BVA between ye.rs 


give! 
| from 
Thu 
Coil 
h th 
ber of 
bank 
was 
given 


OUTCe 


pr 
voling 
d be 
stered 
in an 
about 
blo d 
med 
eopl 
This 
art A 
nk X 
source 
eriods 
d as 
total 
hown 
when 
about 
pients 
vears 
used 
luring 
‘d. In 


significant (P OL). 
for the WRVA is not significant (P 
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bank X was and was not used is 
The difference 


05), while that for the combined 


experience is of borderline significance 


05 ) 
Bank X blood was used in 1954, 1955 


and 1956 at the WRVA and in 1952 


and 1953 at the BVA. There is overlap 
in the vears of usage in 1953, but the 
span of years extends from 1952 
through 1956 for both hospitals. This 


Cases per 100 
Pints Used 
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other sources. A record of icteric pints 
was not kept at the WRVA, but tech- 
nicians there recall having received 
and discarded icteric pints from bank 
X, but not from other sources. 
REPORTED INCIDENCE OF SERUM HEPA- 
rivis. An attempt was made to deter- 
mine the incidence of serum hepatitis in 
relation to blood transfusions as_re- 
ported in the literature. In most of the 
earlier reports the data presented are 
for combinations of plasma and whole 


TOTAL EXPERIENCE WITH SERUM HEPATITIS AT TWO HOSPITALS 
OF BLOOD FROM BANK X 


No. Pints ©) Pints 
Bank X Used Bank x Used 


0.21 2,057 28.7 
0.42 7538 28.0 
0.27 2.810 28.5 


B. Experience During Fiscal Years When Bank X Was Not Used 


0.06 0 0.0 
0.10 5 O38 
0.07 5 0.08 


rABLE 4 
IN RELATION TO THE USE 

Hospita Pints Used No. Cases 

\ } pe rience During Fiscal Years Whe Bank A Was Used 
B.VLA 7.176 l 
W.R.V.A 2,693 114* 
Potal 9,869 264" 
BVA 14,066 9 
1,688 14* 
Potal 15,754 103* 

C. Total Experience During All Fiscal Years of the Study 
B.V.A 21,242 24 
W.R.VLA 13 
Potal 25,608 37 


“In one case of S.H. 2 pints (non-Bank X) were 


ceived in fiscal 1955. 


reduces the likelihood that the in- 
creased incidence noted could be at- 
tributed to an unusual incidence of 
l.H. in any single year. 

[ATUS OF PINTS DELIVERED. No sys- 
tematic study was performed to analyze 
the incidence of abnormal liver func- 
tion tests in all the individual bloods 
| in either hospital. The records of 
the BVA, however, list 4 pints of bank 
\ blood received in fiscal year 1953 
wiich were icteric on inspection and 
discarded. Two pints of blood from 
RK -. delivered in 1954 were also grossly 
ic! rie and discarded. No similar obser- 
vaions were recorded in pints from 


0.11 2.057 9.7 
0.31 758 17.4 
0.14 2.815 11.0 


received in fiscal 1954, and 1 pint (Bank X) was 


blood. Frequently, the number of re- 
cipients is noted without concurrent 
data on the amount of blood used. 
Some surveys have been made by postal 
inquiries and by house and clinic visits, 
and some authors excluded patients 
who died within the incubation period 
while others did not make this adjust- 
ment as it was necessary to do in the 
present report. 

The study of Scheinberg, Kinney and 
Janeway® was the most comprehensiv e 
reported in the Boston area, but since 
both plasma and whole blood were 
used, a valid comparison cannot be 


made of their incidence of 0.45 cases 


ite at 
hi } 
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of S.H. per 100 units administered and 
that found in the present study. 


lable 


m the 


5 presents a series of reports 
together with the 
ita obtained in the present study. 
data selected on the fol- 
basis: the number of 
whole blood US¢ d Was provided, plasma 


literature 


These were 


lowing units of 


large 
experience was presented. The number 


was not used, and a reasonably 


of cases per 100 pints used is consid- 
ered a more significant attack rate than 
is the number of cases per 100 recipi- 
ents since, with the exception ot pints 
considered nonicterogenic, re- 
gardless of the 
recipient. 


iven to cases of all others used 
be 
number of pints per 
Since the number of pints 
given to patients who subsequently 
develop S.H. is small and the frequency 
ot infected pints is low, the probability 
that icterogenic pints may be missed 
cases is small. 


the se 


Five countries are represented in this 


table with an experience extending 
trom 1942 to 1957. Of greatest interest 
for comparative purposes is the last 
column of this table in which the 
cases of S.H. per 100 units of whole 
blood used are listed. The lowest inci- 
dence was that reported by Spurling, 
Shone and Vaughan" in Great Britain, 
where no acc eptable cases occurred fol- 
lowing over 2.000. transfusions. The 
hi st incidence is noted in Chile 
N et al.4) where the rate was 1.51 
per 100 units administered; that coun- 
try considered to have a high en- 
demicity of S.H. for reasons that are 


not apparent. The experience of Allen 


ef in reporting the responses to 
questionnaires of 124 blood banks in- 
volving more than 1 million pints of 
bl is of interest. The case rate was 
quilt’ low, 0.04 per 100 units used, and 
thi is undoubtedly due to the inade- 
quat’ follow-up methods used by so 
man banks; the incidence in their own 
bl bank was 3 times as high. In 
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BLOOD 
general, the rates reported were less 
than 1.0% except for the experience in 
Chile. The data presented in the cur- 
rent report of 0.11 and 0.31 cases per 
100 pints fall well within the 
reported by others. 

Discussion. This 
taken to determine whether or not an 
apparent increase in the incidence of 
homologous serum hepatitis noted dur- 
ing a single vear at the West Roxbury 
V.A. Hospiti il was due primarily to the 
use of blood from a single commercial 
source, 


range 


study was under- 


\ retrospective study was made, 
utilizing the hospital records of cases 
occurring during a 5-year period and 
of all pints used during that period. 
Data obtained in this manner suggested 
the possibility that one commercial 
source may indeed have been respon- 
sible for more than its expected share 
of cases. 

Two lines of evidence were available; 
the temporal relation of an increased 
number of cases during years in which 
this bank was the commercial source 
and an unexpected representation of 
pints of blood from this bank in pa- 
tients subsequently developed 
hepatitis. Neither of these lines of evi- 
dence was conclusive. 

\ similar study was, therefore, un- 
dertaken at the Boston V.A. Hospital 
during a 6-year period; this hospital 
had voceived its from similar 
sources. Once again an unexpected 
representation of pints from the suspect 
bank was found in cases of S.H. This 
time a comparison of the incidence of 
cases per 100 units during the years 
used when bank X supplied 28.5% of all 
pints used and the years when a negli- 
gible used revealed a 
difference in the attack rates significant 
at the 0.01 level. The comparison for 
both hospitals on a similar basis was 
of borderline significance (P 05 ). 

The following assumptions have 
been made which are considered to be 


who 


blood 


amount was 


302 The 
valid for this type of comparison: 1) 
a representative proportion of cases of 
S.H. receiving blood from each source 
reported back to each hospital for 
diagnosis and treatment: 2) all cases 
included were truly S.H. resulting from 
transfusion of blood; 3) cases of S.H. 
occurring from needles, svringes and 
blood products were negligible or were 
balanced out; 4) 
mate of the number of icterogenic pints 


the most valid esti- 


used when multiple transfusions are 
given is based on the number of cases 
per 100 pints of blood given, regard- 
less of the number of pints received 
5) the 


number of icterogenic pints missed in 


by the individual recipients; 


patients dying during the incubation 
period was negligible or balanced out; 
6) a single pint was responsible for 
each case and the remaining pints 


This 


final assumption appears to be valid in 


received were not icterogenic. 
view of the small number of pints given 
to cases and the low overall incidence 
of the disease. 

The data in this report indicate that 
blood derived from a single commercial 
source was responsible for a small but 
significantly higher incidence of hepa- 
titis than that which occurred from 
other sources. Since this bank provided 
only 11% of all pints used in both hos- 
pitals, its true potential for producing 
cases of S.H. was largely masked. This 
finding together with the presence of 
4 icteric pints in a single year's ship- 
ment from the offending bank indicates 
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not only that inadequate methods o 
donor screening were used, but that th 
population serving as donors for tha 
bank may well have a higher than usu: 
incidence of $.H. Obviously the policic 
of such a bank need to be reviewed 


until then limited use should be mad 
of blood from this source. 
The Veterans Administration ho 


pitals offer a unique opportunity to 
study the epidemiology of S.H. b 
cause of excellent patient and blood 
bank records and follow-up facilities 
Studies designed to detect high inci 
to 
procedures and methods of blood steril 


dence sources, evaluate screening 
ization can be performed with relative 
ease and reliability. The data provid dd 
in this report may serve as a basis for 
the expected incidence of cases and 
for rational planning of such programs 

Summary. The data on the incidenc 
of homologous serum hepatitis at 2 
Veterans Administration hospitals it 
the Boston area during a 6-year period 
have been presented. The relation of 
a single commercial source of blood 
to an increased incidence of S.H. dur 
which it was has 


ing vears in 


been outlined. This relation implies 


either inadequate screening methods 
on the part of this bank or the pro 
curement of blood from a populatior 
with an unusually high incidence of 
carriers, or both. It is suggested that 
the use of blood from this bank shoul 
be curtailed until its procedures ul 


reviewed and corrected. 
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SUMMARIO IN INTERLINGUA 


Hepatitis Del Typo Sero-Homologe, Causate Per Sanguine Integre: 
Incidentia E Relation Al Provenientia Del Sanguine 


Ks presentate datos relative al incidentia de hepatitis del typo sero-homologe a 


> hospitales de dministration de Veteranos in le area de Boston durante 
) hospital lel Ad trat le Vet l le Bost lurante un 


p riodo de 6 annos. Le relation de un unic fonte commercial de sanguine con 
un augmento del incidentia de hepatitis del typo sero-homologe durante le annos 
quando ille fonte esseva utilisate es delineate. Iste relation indica (1) inadequate 
methodos de selection del parte del banca o (2) le obtention del sanguine ab un 
population con un inusualmente alte incidentia de portatores 0 (3) le presentia 
le ille duo factores in combination. Es proponite que le uso de sanguine ab 
le banca in question deberea esser reducite usque su methodos ha essite investi- 
gate e corrigite 

SUMMARIO IN INTERLINGUA 


(See page 287 for original article ) 


Le Absorption De Lobelina E Su Utilitate Como Deterrente Pro 
Fumatores De Tabaco 


Super le base del datos colligite in le presente studio, le sequente conclusiones 


pare justificate 

|. Sulfato de lobelina, suspendite in amylo de mais como vehiculo inerte, non 
se absorbe prestemente ab le vias gastrointestinal del homine. 

». Sulfato de lobelina in un vehiculo tamponate, consistente de phosphato 
tricalcic e carbonato de magnesium e designate como le formula Bantron, se 


ibsorbe preste- e uniformente ab le vias gastrointestinal del homine. 

e nivello sanguinee de lobelina que resulta ab le preparatos de lobelina es 
lirectemente relationate con le efficacia de iste agente in restringer le habitude 
lfumar. Le efficace nivello sanguinee pare esser in le vicinitate de 100 a 140 
g lobelina per 100 ml de sanguine. 

. Un subjecto qui desira cessar su fumar pote tacer lo. Al minus, ille pote 
r considerabilemente le numero de cigarrettas consumite per die e etiam 
ie portion consumite de omne cigarretta individual. 

. ‘-n subjecto qui non desira cessar su fumar probabilemente non reduce le 
num: ro del cigarrettas consumite per die, proque isto es determinate in parte 
per « nstellationes de habitudes physic e de costumes social. Tamen, ille reduce 
¢ portion consumite de omne cigarretta individual quando illo usa Bantron 
comc indicate in iste test. Il pare que un tal subjecto extingue le majoritate de su 
cigar cttas multo plus promptemente que esseva su habitude previemente. 

pare que contar simplemente le numero de cigarrettas consumite per die 
ion -oduce un valide criterio in evalutar le efficacia de un regime per que on 
vole stringer le habitude del fumar. 
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ATROPINE sulfate is a well known pe- 
blocking 


ripheral 
agent. When it more or less completely 


parasympatholytic 
blocks the vagus nerve cardiovascular 


effects are rather constant. Accelera- 
tion in heart rate is the consistently 
reproducible phenomenon - with both 
parenteral 


Other changes in cardiac rate, rhythm, 


oral and administration. 
and conduction are not generally ap- 
preciated or have been subject to con 
Hicting interpretations by a number of 
investigators. This paper will discuss 
briefly the more important atropine- 
induced electrocardiographic changes 
other than atropine tachycardia. The 
value of being familiar with these in- 
teresting changes and the application 
of this knowledge in both clinical and 
investigative cardiology will be pointed 
out. 

The clinical use of atropine in car- 
established. Patients 
complete atrio-ventricular 


diology is well 


who have 
block and 


standstill may 


episodes of ventricular 
benefit divided 
daily doses of atropine. One must, how- 
ever, exclude so-called “Adams-Stokes” 
episodes which are due to ventricular 


from 


tachycardia and ventricular fibrillation 
rather than standstill or 
marked transient bradycardia. The 
vagolytic effect of atropine upon the 


ventricular 


heart is useful in acute mvocardial in- 
farction when bradycardia of severe 


04 
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degree develops. \tropine may also be 
used to advantage in patients with 
acute myocardial infarction receiving 
drugs which have a vagotonic effect 
such as digitalis, quinidine or procaine 
amide. \tropine decreases undesirable 
depressant action on the A-V_ conduc- 
tion system. 

Schwartz states that in patients w ith 
established complete A-V_ block atro 
pine will increase both the atrial and 
ventricular rates showing that the idio 
ventricular pacemaker is at all times un 
der the influence of the extrinsic nerves 
of the heart Pool 
He has further shown that atropine 


will abolish premature ventricular con- 


Schwartz and 


tractions in some patients with com- 
plete A-V block who are 


transient periods of ventricular fibrilla 


subject to 


tion. Perhaps in these patients atropine 
may decrease the seizures of transitory 
ventricular fibrillation. 

Prior to atropine induced tachycardia 
a pre-blockage vagal stimulation ma\ 
be seen causing transient cardiac slow 
ing. The exact nature of this phenome 
non is not known (Goodman and Gil- 
man‘, Levin’, 
Nalefski and 
Bulmer'®, von Annep'’). There has 
been speculation that it might be 
caused by central vagal stimulation 


Lewis!®9, McGuigan! 


Rudolph ind 


Brown!?, 


Observations have been made o1. th 


effects of atropine on the PR interval 
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\tropine frequently causes shortening 


of the PR interval, both when it. is 


nitially normal and ‘n initially pro- 
( Graettinger® \tropine-in- 
luced shortening of ha PR interval is 
differentiat- 

‘ between the various causes of such 

prolonged interval ( Robinson’ ) 


no diagnostic value 


Materials and Methods. Atropine sulfate, 


wv 1.2 mg., was administered intravenously 
GO cases being evaluated for a_ clinical 
ypal episode, 50 normal aviation cadets 


ing as controls for evaluation of syncopal 


tions, and itinely to over one hundred 


ultation proble ms of cardiac arrhythmias, 


ling Wolff-Parkinson-White syndrome, 


rhythm, bundle branch block, prema- 
contractions and others. From these 


representative tracings have been 


ted to illustrate various actions of 


ine: 


Observations and Discussion. There 

rather well-defined period after 

intravenous administration of atro- 
pine sulfate (0.8 to 1.2 mg.) when 
very interesting rhythm conduc- 
changes may be seen. This time 
period lies between 30 seconds and 
90 seconds following the rapid intra- 
venous injection of atropine. Conse- 
quently a continuous electrocardiogram 
i cessary from the instant of injec- 
tion to the establishment of full atro- 
pinization or these changes will .be 
missed. The critical time period for a 
similar phase after the subcutaneous 
administration of atropine sulfate (0.8 
to 1.2 mg.) varies between 15 and 30 
minutes, depending on the rate of ab- 
sorption. Because of the variability in 
ab ption the subcutaneous route is 
not is useful in studying this particular 
phenomenon of atropine activity. 

SIMPLE A-V DISSOCIATION. The most 
common change in the early action 
following intravenous atropine sulfate 


is \V dissociation with interference. 
The atria are being stimulated by one 
tox ind the ventricles by another. 


ple A-V dissociation with inter- 
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ference following the intravenous ad- 
ministration of O.S mg. of sulfate is 
shown in Fig. 1. In this case the 8th P 
wave on the top line is late in appear- 
ance and the 
ginning 


node escapes be- 
period of A-V dissociation. 
The P wave moves in and out of the 
QRS complex. It remains upright, prov- 
ing that retrograde conduction to the 
atria from the A-V node does not take 
place. The 4th and 5th complexes in 
the bottom row are instances of ven- 
tricular capture by the atria. Capture 
of the atria by the ventricles in A-V 
dissociation following atropine has not 
been observed. 

Physiological interference to trans- 
mitted impulses at the A-V node, due 
to the normal refractory periods of 
the tissues, is responsible for maintain- 
ing A-V dissociation, and does not 
allow the atria to capture the ventricles 
nor the atria to be stimulated by retro- 
grade action from the A-V node. The 
ventricular rate is equal to or slightly 
faster than the atrial rate. 

Transitory A-V_ dissociation after 
atropinization was recognized first by 
Wilson!® in 1915 after the subcutaneous 
administration of atropine. Wilson did 
not recognize the type of A-V dissoci- 
ation which occurred, thinking it was 
nodal rhythm with retrograde 
conduction to the atria. A review of 
the published tracings, however, 
shows that this was not the case and 
that A-V dissociation with interference 
was present in his cases with the ex- 
ception of 2 patients in whom a lower 
nodal rhythm was present. The A-V 
dissociation in these patients occurred 
8 to 20 minutes following subcutaneous 
atropine (1 mg.). This was during the 
period when full atropinization was not 
present. 

The changes in rhythm occurred 
spontaneously in only a few of his pa- 
tients. In the majority he induced the 
change by stimulating the vagal tone 
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by ocular pressure, carotid sinus pres 
sure and by various respiratory maneu 
vers. This would produce a further 
imbalance in the sub-maximal atropin 
ized state and support the hypothesis 
that has been advanced for the sponta 
neous occurrence of A-V_ dissociation 
following atropine. This hypothesis is 
that, in the period between the vago 
tonic effect of atropine and complet 


atropinization, an imbalance in the 
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travenous injection. Although subs 
quent tracings were taken at various 
intervals for one hour the intravenou 


effects would not be present and the 
after imyection by the 


subcutaneous route are difficult to pick 


changes seen 
up as mentioned previously. 

A—V with interferenc 
will usually to YO second 
following intravenous atropine if it i 
going to occur at all. It may persist fo 


dissociation 


magnitude of effect exists at the various only a few heart cvcles or for 2 to 
levels of the conduction svstem minutes either continually or inte) 
Fig. |] Simpl A~V dissociation with interference followin itr e intra sly 
Sth P wave is ce laved ind i nodal escape he it initiate tl A-V  dissociat 


Naletski and Brown! gave atropine 
sulfate (0.2 mg. per kg.) either sub- 
cutaneously or intravenously to 133 
subjects and observed changes in rate, 
blood pressure, and in the electrocar- 
diogram. They state that no changes 
were noted in the electrocardiogram 
other than changes in rate and some 
small changes in voltage of the QRS 
complexes. This failure to note signifi 
cant electrocardiographic changes is no 
doubt due to the fact that the first 
post-atropine tracing was not done un- 
til 4 minutes after injection, too late 
for the transitory changes following in 


mittently. In a few instances it n 


persist for longer pe riods of time. 


Inspection of a large number of t1 
ings in which A-\ 
interference has followed atropine 


dissociation Ww 


ministration has demonstrated two dil 
ferent patterns of onset. In some in 


dissociation 


stances the occurs wit! 


sinus slowing, allowing the A-V nod 


to assume the role of pacemaket i) 


the ventricles in a passive manne! li 
is no sinus s] W 


A-V_ dissociat 


begins LIS 


other instances there 


ing at the onset of 
The A-V 


charging at a rate slightly faster tal 


node suddenly 
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the supra nodal focus and captures the 
ventricles in an ectopic manner, Physio- 


gic interference then perpetuates the 


V dissociation for a variable period 
time in both cases 
The onset of A-V dissociation may 
to individual differences in 

between the early vago- 
tonic effect of atropine depressing the 
pra-nodal focus and ane “arly selective 
ction of the effect of 


ropme on the ventricular conduction 


anticholinergic 


stem. Wilson in 1915' explained the 
\-V dissociation with in- 
believe the 
cial susceptibility of the heart. to- 
ird A-\ ( A-—\ 
ith interference ) during the early ac- 
Ol ol 


ction of the 


production of 


toy 
erference by saving: 


rhythm dissociation 


is due to a selective 


on the 


atropine 


drug vagus ter- 


ations in the A-V node, in that it 
p ralvzes these fibers before it para- 
lvzes those in the sinus node.” 


It has been interesting to compare 


the changes associated with the early 
tion of atropine to some noted when 
the vagus nerve is stimulated by various 
ns. OF partic ular interest are the ef 
tects of certain respiri atorv maneuvers 
the heart. Wilson? in 1915 described 

the production of a shift in the cardiac 
acemaker from the S-A node to the 
itria in one case, to a true upper nodal 
rhvthm in another, and A-V dissocia- 
t with interference in still another 
following simple respiratory maneu- 
ve Recently further observations 
h been made on the cardiac effects 
of these maneuvers (Lamb, Dermksian 
and Sarnoff!*). The term “pulmonary 
stretch reflex” has been used to de- 
Sc} the effect on vagal afferent end- 
ings in the lungs which causes im- 
pl to pass to the central nervous 
s\ » and thence by way of vagal 
eff it fibers to the heart. Marked 
chasves in vagal tone are produced. 


have 
Equally inter- 


Ca -inhibitory 
her 


phenomena 
noted rep atedly. 
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esting has been the occurrence of A-V 
with interference, A-V 

atrial rhythm, and vari- 
defects at the A-V 
changes are very similar 
to those seen in the early phase of 
activity. Selective vagal in- 
Huence by vagal stimulation be selec- 
tive decreased vagal influence by par- 
tial atropinization thus produce changes 
rhythm and conduction 
which are similar during the period of 
vagal imbalance. 

A-V DISSOCIATION AND SYNCHRONIZA- 
rion. The phenomenon of “synchro- 
nization” is common during A-V dis- 
sociation following atropine. Synchro- 
nization is present when the ve ‘ntricles 
beating simultaneously 
although each is stimulated by a dif- 
ferent focus. The P atrial 
excitation are lost in the QRS com- 
plexes of ventricular excitation. Syn- 
chronization is particularly interesting 
when one sees the heart rate increase 
during and at the time the P waves 
remain hidden in the QRS complexes. 
This indicates that although the atria 
and ventricles are stimulated by com- 
pletely different foci, both foci are in 
tuned to each other so 
that an increase in rate of one pace- 
maker is accomps anied by a correspond- 
ing increase in the other. Synchroniza- 
tion may persist for only a few beats 

for as long as a minute before the 
P wave moves out of the QRS complex, 
indicating a change in either the atrial 
or ventricular rate. 

Svnchronization and = an apparent 
early vagal effect of atropine at the 
A-V node are both demonstrated in 
Fig. 2. Prior. to the injection of atro- 
pine the cardiac rate was approximately 
44 per minute. Immediate ly after 0.8 
mg. atropine sulfate intravenously the 
rate slowed to 37 to 39 per minute (not 
shown). The cardiac rate then slowly 
increased, and, the PR 


dissociation 
nodal rhythm, 
ous conduction 


node. These 


atropine 


in cardiac 


and atria are 


waves of 


some manner 


as it did so, 


rai 
aul 
1) 
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nod 
for 
s] 
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interval became prolonged from .20 sec. 
to .26 sec. It is interesting in this in- 
stance that the early vagotonic effects 
of atropine on the cardiac rate and the 
\-V node did not coincide. Prolonged 
the A-V not 


conduction at node did 
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disappeared, This change did not tak« 


place in a passive manner followin 
slowing of the sinus node as demon 
strated in Fig. 1 but by early discharg: 
of the A-V node, re presenting its selec 


tive escape from vagal control durin 


Fig. 2 A-V dissociation with interference, synchronization. and an ipparent « va 

effect following intravenous atropine sulfate Primary escape of the A-V node rather 
sinus slowing initiates the A-V dissociation in this instance 

occur until after the early vagotonic early atropinization. A-V_ dissociation 


effect of atropine on the heart rate had 
disappeared. The PR interval then de- 
creased slowly, and, prior to A-V dis 
sociation (3rd strip), was .16 sec. As 
A-\ 


moved into. the QRS complex and 


dissociation occurred the P wave 


is perpetuated by physiological it 
ference. 

Synchronization takes place and jet 
Although he 


from 56 to 69 


sisted for 30 seconds. 


cardiac rate increased 


per minute during svnchronization 


mp 
i 
to 


the 


tern 


Pw 
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P wave remained hidden in the QRS 
complex. One might be inclined to call 
this period a middle nodal rhythm with 
atria but 
obvious upright P waves moving into 
at the 
out of the ORS complexes 
of the A-V dissociation support the 
impression that retrograde conduction 
to the atria did not take place during 
the period ol synchronization. At the 
synchronization A-V 
remained constant as 


retrograde conduction to the 


onset and 
at the end 


the ORS complexes 


termination of 
nod il discharge 
the S-A node began to discharge more 
and finally stimulated the atria 
advance of the A-V node so 
capture by the atria 
\ normal sinus rhythm de- 
a rate faster than either the 
previous atrial or ventricular rate. 

A—-V_ DISSOCIATION AND LOWER ATRIAL 


rapidly 
well in 
that ventricular 
curred 


vel ped at 


kuyruM. Those arrhythvmias which 
show an inverted P wave Leads I] 
ind Ill with a P-R interval of over 


10 sec. are of particular interest. The 


negative P waves denote retrograde 


excitation of the atria. This rhythm 
is commonly called an upper nodal 
rhythm with retrograde excitation of 


the atria and retrograde block. This 
study included a thorough investiga- 
tion of a number of healthy, young 
pilots who have ce monstrated this elec- 
trocardiographic pattern. We have pre- 
terred to consider these rhythms as or- 


atrial focus rather 
with retro- 


19] ung from a low 


than from the A-V 


node 


grade conduction. With a P-R interval 
of over .10 sec. one would have to 
postulate that these asymptomatic 
young men have both an A-V nodal 


each case, retrograde 
block. This is highly un- 
appealing explanation 
lying atrial focus is the 
cardiac pacemaker causing retrograde 
concuction to the atria, but because of 
from the A-V node, the 
PR interval is greater than .10 sec. The 


rhythm and, in 
ple te 
likely. A 


is that a low 


more 


Its stance 
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usually between sec. 
which falls within normal 


interval is 
and .14 sec. 
limits. 
Lead II of the baseline record from 
a patient with an intermittent abnormal 
rhythm of negative P waves leads 
II and III is seen in Fig. 3. Ten min- 
utes after breathing 100% oxygen under 
normal atmospheric pressure he was 
found to have the abnormal supraven- 
tricular rhythm. The P-R interval was 
12 sec. The question arises whether 
this is A-V nodal rhythm with retro- 
grade block, or whether this is a simple 
atrial rhythm atrial 
focus. He was given 1.2 mg. atropine 
sulfate intravenously. Seventy-five sec- 
onds later definite A-V dissociation was 
Note in Fig. 3 (third strip) how 
the P wave moves into the QRS complex. 
If one considered the negative P wave 
to be the result of retrograde conduc- 
tion from an upper nodal rhythm then 
one would have to assume interference 
occurring within the A-V node itself 
during the A-V Thus the 
upper portion of the A-V node would 
be controlling the atria while some 
other part of the A-V node controlled 
the ventricles. It is difficult to accept 
this explanation. The more logical ex- 
planation would be that the initial 
rhythm was atrial in origin and that 
following A-V dissociation the atria are 
stimulated by the atrial focus and the 
ventricles stimulated by the A-V node. 
\ third explanation might be put forth 
that this rhythm represents upper A-V 
nodal rhythm with partial retrograde 
block which slowly becomes a middle 
nodal rhythm and that dissociation 
actually did not occur. Fortunately, 
however, during the period. of syn- 
chronization the S-A node again 
assumed control of the atria (Fig. 3, 
row 5) and the upright P waves are 
seen to move out of the QRS com- 
plexes as the A-V dissociation ceases. 
Since the P waves are upright, retro- 


passive from an 


seen. 


dissociation. 


( 
( 

T 
hy 
he 
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grade conduction to the atria is cer differentiating nodal rhythm from lower in 
tainly not taking place. Of these three — atrial rhythm. frit 
explanations the second is probably DISSOCIATION AND THE W-P-\\ in 
more nearly true. These observations syNpROME. A-V dissociation with inte OTe 
in several patients have strengthened — ference after atropine has also been Par 
our belief in the validity of the term — seen in patients with the Wolff-Parkin oth 
pat 
Phe 
Lesa Baseline 
| i i 
Lead Tt | After 10 win, breathing 
2008 WA pressure 
Lead. after 1.7. injection 
1450 Atropine 
Lead II 14 mimetes after Atropine 
i ‘ 
II 2 miautes after Atropine 
lesd II 2h wiuntes after atropine 
Fig. 3 A-V dissociation with interference in a patient with an atrial rhvthm During 
period ot synchronization the sinus node reassumes control of the itria pre 
eles 
“passive atrial rhythm” for those pa son-White svndrome \tropine has be« by 
tients who have retrograde conduction of special interest in these patients tO! star 
of the atria as evidenced by a negative a long time as a means of producing pat 
P wave in leads II and III, but in normal conduction. Many authors hav see] 
whom the P-R interval is greater than commented on_ the frequency \ itl Wo 
10 sec. A-V dissociation induced by which normalization occurs follow ing vas 


atropine provided a valuable clue in atropine (Duthie*, Goldman, Crosby inti 


be 
\ 
cin 
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md Griffith’, Ohnell'). It is probably 
fair to state that atropine will produce 
amore normal appearing electrocardio- 
Wolff- 


Parkinson-White syndrome but not in 


gram in some cases of the 


1 
others. 


Electrocardiograms from the same 
patient are depicted in Figs. 4 and 5. 


The early effects of atropine sulfate 


ACTIONS 


OF ATROPINE ON CARDIAC RHYTHM = 31] 
lead electrocardiogram was recorded 
Shortly after the atropine 
injection a definite change occurred 
and the P waves in leads IL and III 
inverted along with an_ in- 
creased abnormality of the QRS com- 
plexes. The QRS duration increased 
from .11 sec. to .14 sec. The develop- 
ment of inverted P waves pointed to 


(Fig. 5). 


became 


duration 


produced interesting changes in_ his 

electrocardiogram and may prove to 
be importance in the better under- 


standing of this conduction defect. The 


patient's usual electrocardiogram is 
seen in Fig. 4 and shows the typical 
Wo!l'f-Parkinson-White syndrome. He 
was given 0.8 mg. atropine sulfate 
intr: venously 


and a simultaneous 3 


in the Wolff-Parkinson-W hite syndrome P-R interval .10 sec., 


ORS 


12 sec. 


a “passive atrial rhythm” (which has 
been seen to follow atropine in a num- 
ber of patients ) or to an upper nodal 
rhythm. A-V with inter- 
ference then occurred which points to 
this being an atrial rhythm as was de- 
scribed in the previous case (Fig. 3). 
With the onset of A—V dissociation the 
ventricles came under control of the 


dissociation 


et 
a Vé 


Phe 


\-V node and definite normal QRS 
complexes were seen. Thus impulses 
originating in the A-V node were con- 
normally to the 
muscle mass. The pacemaker for the 


ducted ventricular 
atria was an ectopic one. 

The increased abnormality of the 
ORS complexes prior to A-~V dissocia 
tion may mean that this ectopic atrial 
focus was in closer proximity to the 
accessory pathway. With the onset of 
\-V dissociation, however, the pace 
maker for the atria and the A-V node 
controlling the ventricles discharged at 
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the electrocardiogram during the ea 
stages of atropine activity may prove 
be ol 


studying the 


value and_ interest 


W olff-Parkinson-Whit 


much 


syndrome. 


DISSOCIATION AND VENTRICULAI 


PARASYSTOLE. Interesting observatior 
are possible in certain conduction d 


A-V dis 


iIntravenc 


fects and arrhythmias when 
after the 
atropine The tr 


sociation occurs 
administration of 
ing from a patient with a parasystolic 
ventricular focus is shown in Fig. 6. lr 


this short strip, and in other recordings 


Fig. 5.—Leads I, 


sulfate. 


Il, and III from same 


atropine 


in the ORS « omplexes. A-V dissociation occurs and normalization of th 


approximately the same time. Impulses 
from the A-V node thus activated the 
ventricles before impulses from above 
the A-V node could reach any area of 
the ventricular wall via the bundle of 
Kent, via 
\-V node, or by any other short cir- 
cuit which these impulses are thought 
to take. In our experience normal ven- 


diseased portions of the 


been 
present in patients with the Wolff- 
Parkinson-White svndrome 
ventricles are under 


tricular conduction has always 
when the 
control of the 
A~V node. It has become apparent 


from these studies that the changes in 


patient as in Fig. 5 shortly 


followin intravel 


An ectopic atrial focus is present and there is increased abnormality 


ORS compl \ 


marked variations in the P-R inte 

and in the configuration of the ORS 
complexes wert 
tolic 
which may be 


apparent \ 


para 


focus is an « topic pacemaker 


atrial or ventricula 


origin. The ectopic focus has a_ basi 


rhythmicity of impulse formation ant 
is capable of assuming the role of cat 
diac pacemaker should the normal 
pacemaker of the heart cease function 


ing or slow beyond a certain critica 


rate. The paras) stolic focus appeal 
be “protected” in that it is not excited 
to discharge by stimulation from th 
surrounding muscle mass. Thus is 
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m 
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ble to continue its rhythmic discharge 
nd is capable of exciting the heart 
uscle while 


the surrounding heart 
nuscle is not in a refractory state. If 
the heart muscle is excited only by the 


normal sinus pacemaker a normal con- 
figuration of the P-ORS-T complex is 
seen. If the heart muscle is excited 
primarily by the ventricular parasys- 
tolic focus the P QOKRS-T complex will 
appear as a typical premature ventric- 
When the heart 


muscle is excited by impulses from 


ular contraction 


the supraventricular focus and also 
from the 


ectopic parasystolic ven- 
tricular focus the complexes will have 
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of having three active pacemakers for 
the heart. The atria were stimulated by 
the sinus node and for 10 beats the 
ventricles were stimulated alternately 
from the focus in the A-V node and 
from the parasystolic focus. Ventricular 
capture by the atria then occurred and 
the last three beats were sinus in 
origin. 

During the period of A-V dissocia- 
tion the atria and the ventricles (when 
the latter are under control of the 
A-V node) have equal rates and are 
synchronous. The parasystolic ventric- 
ular focus produces ventricular prema- 
turities. That prematurities do not alter 


6 


Parasystole with A-V dissociation following intravenous atropine sulfate. P 


waves 


are seen in the descending stroke of the T waves in the premature complexes. 


nfigurations somewhere between the 
rmal and the premature ventricular 
iplexes. These are commonly called 
ion beats” and their form depends 
m the extent to which each of the 
emakers contribute to ventricular 
tation. Pick’ has prec isely defined 
isystole of both atrial and ventric- 
ectopic origin. 
in Fig. 6 (upper) the first 3. beats 
sinus in origin, the 4th, 9th, 11th 
13th are fusion beats. The 7th 
appears as a_ typical 
vontricular contraction. The lower 
strip was taken shortiy after the intra- 
venous administration of 1.2 mg., atro- 


pine sulfate. A-V dissociation occurred 
wth the onset of the second P wave, 
‘sulting in the interesting phenomenon 


the rhythmic firing of the S-A node 
and the A-V node is evident from in- 
spection of the record; while the ven- 
tricles are stimulated by the A-V node 
the P wave of atrial excitation is lost 
in the QRS complex. When the para- 
systolic focus causes a premature ven- 
tricular contraction the P wave of atrial 
excitation is seen in the descending 
limb of the T wave. Since the S-A node 
and the A-V node are discharging at 
essentially the same rate we can as- 
sume the A-V node discharges at 
the time we see the P wave even 
though the ventricles are under con- 
trol of the parasystolic focus. The next 
QRS complex of A-V_ nodal origin 
again obscures the P wave which 
would fall at precisely the same time. 


: 


314. The American Journal of the 
Since this occurs it is quite certain that 
neither the S—A node or the A-V node 
are excited by the ventricular prema 
turity and they continue to discharge 
without a change in rate or rhythm. 
INDUCED RHYTHM. In addition 
to A-V dissociation, 
effects of atropinization occur. During 


ATRIAL 
other transitory 
the very early action of atropine the 
cardiac pacemaker may change from 
the sinus node to an atrial focus. Al 


\Viedical Sciences 
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initiating atrial excitation, althoug! \ 
one cannot exclude wandering of th or 
pacemaker. The last 5 P waves resul pe 
from an ectopie atrial pacemaker. 
this particular case the ectopic ftocu hye 
continued as the cardiac pacemak Ta) 
after the atropine had reached its maxi pa 
mum effect. In other instances, howeve: init 
the sinus node may assume control a pl. 
the atropine exerts its full anti lif 


cholinergic action 


i j 


i¢ Development of an atrial rhythm followi Intraven tropine sulfate 


though not as commonly seen as A-\ 
dissociation, it occurs often enough to 
be mentioned. In Fig. 7 leads Vs, I, 
Il and 


corded 25 


III were simultaneously re- 
after the intra- 
venous injection of 0.8 mg. atropine 


seconds 


sulfate. The changes are best seen in 
lead II. The first 3 P waves are sinus 
in origin and are essentially alike. The 
4th complex probably represents an 
atrial fusion beat with both the sinus 
node and an ectopic focus in the atria 


INDUCED A-—V BLOCK. Changes in co! 
duction across the A-V junction m 
with A 
al chan ( 


also appear in association \ 


dissociation or when there is 
in the cardiac pacemaker from the u 


sinus node to an atrial focus. A serics — 
of tracings from a patient in whom’ a U 
continuous electrocardiogram was run ti 
after the intravenous administration of 
0.8 mg. atropine sulfate is seen in Fig : 
8. The first strip shows an initial sinus d 


bradycardia and in the last comp! x 


Averill and Lamb: 


| \-V_ dissociation with interference 
occurs. This is followed by a_ short 
period of transitory synchronization. 


LIS 


\fter synchronization the 
be seen distorting the T 


rent ventriculat capture occurs. 
nteresting 


tte rent path nts. 


{ 


urs 


degrees 


P waves can 
waves to var- 
In the fourth strip ap- 
An 
takes 
which has been seen In several 
The P-R interval be- 


phenomenon — then 


ACTIONS OF 
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pine produced its full anticholinergic 
effect. 


Atropine induced atrial rhythm and 


2° A-V block is seen in Fig. 9, 30 
seconds following the intravenous ad- 


ministration of 1.2 mg. atropine sulfate. 
Prior to atropine a pronounced brady- 
cardia was evident and was associated 
with a changing pacemaker. Simulta- 
neous leads gave evidence that, during 


Kig. 8 


s gradually more and more pro- 
d until the impulse fails to stim- 


the ~V block 


The seventh atrial complex in 


ventricles and 


fifth strip occurs during the refrac- 


phase of the A-V junction and 


ked. The pattern is repeated sev- 
times. The abnormalities in con- 
tion were seen for approximate ‘ly 


‘c., and then’ disappeared as atro- 


dissociation with interference 


followed by 2° A-V block. See 


text. 


the bradycardia, the cardiac pace- 
maker was shifting in the sinus node 
itself, although the possibility of a 


shift into the atria cannot be absolutely 
excluded. In Fig. 9 (top strip) P 
of different form are seen. 
Thirty seconds following the atropine 
atrial rhythm deve loped (second strip ) 
associated with varying degrees of 
\-V block. Two distinct periods of the 


Waves 


un is 


S16 The 


Wenckebach phenomenon were pro- 
duced. In the second strip the 4th P 
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In this patient a wandering of the 


cardiac pacemaker was evident prior 


wave is from an entirely new focus to the atropine injection. Atropine ‘ 
in the atria and is premature. The seemingly precipitated yet another th 
cardiac rate increases suddenly from supranodal focus to assume the rol a 
10 per minute to approximately 90 per of cardiac pacemaker. The sudden th 
minute. The P-R interval increases for doubling of the cardiac rate associated of 
3 eveles and then at least one, and . with the activation of the new focus si 

al 

| | ca 
I 
bi ) Ectopic atrial pacemaker ind A~V block itiated | i ' t 
iven intravenously 
probably two, consecutive atrial im mav account for the transient distur] 
pulses are blocked. The asvstolic pe ance in conduction across the A-—\ 
riod is terminated by a nodal escapr node. With an increased heart rate th 
beat. This sequence is repeated be relative refractory period of cardi: 


atrial rhythm is 


established. Over the next 


fore an undisturbed 
10) seconds 
the P-R interval decreased slowly from 
20 sec. to a final .10 sec. 


strip ) minutes later a 


(bottom 
Three normal 


sinus rhythm appeared 


tissue is increased 

ATROPINE AND OTHER DRUGS \tropil 
in certain instances is not a complete! 
innocuous drug as shown by Jacobs 
and Adelman*. They studied patien 
who were unde cyclopropane an 


Averill and Lamb: ACTIONS OF ATROPINE ON CARDIAC RHYTHM = 317 


thesia for various surgical procedures. atropine Was given during a period of 
Some of the patients were also curar- intense cholinergic stimulation. This 
zed. They were interested in studying would tend to increase the early phase 
the effects of the intravenous adminis- — of partial atropinization. 

tration of neostigmine and atropine in It has been shown that atropine may 


these patients since several instances induce ectopic foci to assume the role 
of immediate cardiovascular collapse of cardiac pacemaker, but in our ex- 
nd death had been noted to follow this — perience no ventricular focus was seen 
combination. The patients while under — to develop in a large number of pa- 
anesthesia were given 0.5 mg. to 2.0 — tients. However, if the vagotonic influ- 
mg. neostigmine. Continuous electro- ences on the supraventricular areas is 
cardiographic monitoring was done. intense enough (as after neostigmine ) 
\fter the full cholinergic action of the — the early release of a ventricular focus 
neostigmine became apparent (with from vagal control by the atropine may 
bradyveardia, profound disturbance of — precipitate — tr: insient —idioventricular 
trioventricular conduction, marked — rhythms. 


depression of the sinus node and_ in- Summary. 1. Atropine sulfate is 
tances of sinus arrest), 0.8 mg. atro- a potent cardiac parasympatholytic 
ne sulfate was given intravenously. blocking agent. 

Th responses were striking. In most 2. There are three distinct phases of 

of the patients various degrees of in- atropine action on the heart. These 


creased ventricular irritability occurred include an initial vagotonic effect, a 
shown by. ventricular premature transient period of vagal imbalance at 
ontractions, ventricular tachycardia, different levels of the conduction sys- 
{ multifocal origin) and in one tem, and a final prolonged period of 
stance ventricular flutter. a asympathetic blockage. 
lacobson and Adelman felt that the . The changes seen during the early 
tropine had successfully blocked the action of atropine are similar to those 
muscarinic action of neostigmine but seen when vagal imbalance is pro- 
not block the nicotinic effect. The duced by various simple respiratory 
nbination produced the same ef- procedures. 
fects as would be produced by the ad- 1. Use may be made of this early 
nistration of an adrenergic drug to action of atropine in the investigation 
atient with increased cardiac irrita- of certain arrhythmias and conduction 
tv. The adrenergic effect of the defects. 


unopposed nicotinic action of — the 5: Although the cardiac actions of 
neostigmine would be even more likely — atropine in the usual clinical doses are 
to produce marked cardiac irritability | benign, when combined with actions of 

he face of eve loprop: ine anesthesia. drugs, such as neostigmine, serious 


lhe selective action of atropine may be arrhythmias and conduction defects 
mportance in these patients. The | may occur. 
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Interlingua on page 286 


SUMMARIO IN INTERLINGUA 
See page 277 for original article 
Effectos De Repetite Morsuras De Serpentes Venenose In Humanos 


1. Le effectos de repetite morsuras de serpentes venenose esseva studiate in 14 
patientes. Un patiente habeva 12 morsuras differente de serpentes venenost 
un altere habeva 10, 2 habeva 6, un habeva 5, 3 habeva 4, un habevy 
3, e 5 habeva 2. Con 3 exceptiones, omne le serpentes que habeva infligite 
morsuras esseva crotalidas nord-american. 

2. Cinque del patientes habeva permanente defectos local, como per exemp 
atrophia muscular e amputationes digital, in consequentia del morsuras ci 
serpente. Esseva notate nulle caso de chronic morbo hepatic o renal. 

3.Nulle constatationes clinic o laboratorial indicava que iste patientes habe 
disveloppate permanente immunitate a veneno crotalidal Le absentia cd 


immunitate permanente esseva attribuite primarimente al prolongate e irregul 

intervallos inter le invenenationes e al curte periodo latente inter un morsura 

le disveloppamento de invenenation clinic que non provide satis tempore pro | 
disveloppamento de un effecto reinfortiatori super le production de anticorpor 

Altere possibile factores contributori es le facto que le morsuras esseva infligite 
per differente species, le inhibition antiveninic de immunitate active, e le variatio 
del doses de veneno injicite. 

4. Dece-tres del 14 patientes con repetite invenenationes esseva subjicite 
tests de grattage pro allergia contra veneno de serpentes. Esseva trovate que 4 
esseva allergic contra veneno de crotalo o de ancistrodon 0 de ambes.  Plure 
patientes exhibiva allergia contra le veneno de serpentes zoologicamente r¢ 
tionale con le specie que habeva mordite les. Per exemplo, il es possibile que «in 
patiente deveni allergic contra veneno de ancistrodon ben que ille esseva pre\ 
mente mordite per crotalos. Le severitate de repetite morsuras de serpente in 
patientes non-allergic depende del characteristicas del invenenation individua’ ¢ 
non de effectos cumulative de previe morsuras de serpente 
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OBSERVATIONS ON THE VARIATION OF TOTAL SERUM 
CHOLESTEROL LEVELS IN NORMAL INDIVIDUALS AND 


IN PATIENTS WITH CORONARY HEART 


DISEASE 


By Joun S. THompson, M.D. 
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JERSEY 
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AnrHuUR W. Extras, B.S. 


AND 


C. C.. Soorr, M.D.. 


WARKRNER-LAMBERT RESEARCH INSTITUTE 


MORRIS PLAINS 
\IANY investigators (Gertler and 
White*, Katz et Lawry et al.4, Man 
ind Gildea Page et al.®, Sperry’* 


Fechnical Group* Thomas and Eisen- 


berg employing different assay pro- 
edures have noted that the normal 
variability of serum cholesterol levels 
in individual human subjects may be 
( iderable 


While there 


on as to the role cholesterol plays 


is a wide divergence of 


in atherosclerosis, the phy sician seeking 


mploy dietary regimens and other 
ts for reducing blood cholesterol 
ced with the additional problem 
stablishing the patient's “normal” 


cholesterol 


y level. The latter is 
necessarv if he is to judge whether 
tl reatment used is effecting a sig- 
nificant lowering of cholesterol levels 
\ n the limits of this “normal” 
\ bility. 


s study was undertaken with the 
of uncovering some guides to be 
e] ved in the estimation of “normal” 
bility when therapy is planned. 


NEW JERSEY 


Procedure. Two groups were used in this 
study. One, designated Control, was composed 
of 10 the other, designated 
Hospital was made up of 14 patients with 
recent acute myocardial infarction on Dicou- 
marol therapy. Total serum cholesterol meas- 


normal men; 


urements were performed by the procedure 
of Abell et al...° The diets of the Control 
group were unrestricted, while the Hospital 
group received the regular hospital diet. 
The data obtained from these groups could 
be examined for variability in two ways. One, 
a direct measure of variation in terms of mg. 


per 100 ml. total serum cholesterol is shown 
as Fig. 1. Figure 2 refers to the percentage 
of the individual mean value to which 
the most widely divergent determination 


amounted. 

Other pertinent data as to age, technical 
error, and of determinations — per- 
formed are shown in Table 1. 


number 


INTERPRETATION. From Fig. 1 it is 
seen that the values obtained from in- 
dividuals may vary widely. Roughly 
equivalent spreads being obtained from 
both the Control and Hospital groups, 
it would appear that this variation is 
not a function of the clinical condition, 
or indeed of the diet, since no attempt 


rmed by the Department of Pharmacology, Warner-Lambert Research Institute, 


M Plains, New Jersey. 


(319) 


{ 


320 The 
was made to control the diets of the 
Control Hospital 
group 
control. The arbitrary 
reveal that in both groups the determi 
nations fell within 40 mg. per 100 ml. 
of the mean approximately 90% of the 


group, W hile the 


were under some measure of 


decile div isions 


Distribution Of Variation vs 


(merican urnal of thre dic al Sciences 


one 
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time or another. Correction fi 


technical error of measurement is not 


allowable since it must be considere 


equally likely for it to vary positive 
as negatively. 
From inspection of Fig. 2 it is ay 


parent that the per cent variation 


Mean Values 


% Of Determinations 
40 — 
HOSPITAL 
[_] CONTROL 
30 4 
20 
10 
(0) -(29) (#10)-(¢19 (220)-(£2 9) (£30)-(£39) (¢40)-(£49) OR MORE 
mg/100 
Total Serum Cholesterol 
Fig. | 
PABLE 1.-PERTINENT DATA CONCERNING CONTROL AND HOSPITAL GROUPS 
Vo or Tota 
Determination ty Cholestero 
G erage irerag mg. 100 D 
Contr 12.8 41] 
Hospital 10 33 yrs 


time, 100 ml. 
of the mean approximately 757% of the 


and within 30 mg. per 


time. The remaining 10% of the deter- 
minations falling outside the 40 mg. 
per 100 ml. decile may not 
garded since 30% of the Control patients 
and 447 of the Hospital patients ex 
hibited variations of this magnitude at 


be disre- 


the most deviant determination aga 


the mean is equally variable, indivi 


uals of the Control group exhibiting 


i= 


variations amounting to from 6 to 


and the Hospital group varying fron 
3 to 29%. 
From these data, an attempt 


made to determine if the total sé 


( 

th) 

al 

H 

S th 

ty 


| hompson et al.: 


cholesterol levels of the Control group 
differed significantly from those of the 
Hospital group. Employing a “t” test, 
this was found to be true, with p O05. 
lhe age variable is thought to be insig- 
nificant since the Technical Group” 
found the age variable in large samples 
to be less than 4 mg. per 100 ml. total 
serum cholesterol, and since the data of 
Vheeler'! indicate that the normals of 


30 - 


25 - 


% Variation Of Extreme 


20 - 


%o 


CONTROL 


t] Control 


group show almost the 


S cholesterol levels as the com- 
parable age group he tested, while the 
Hospital group is elevated above the 
levels found by Wheeler! for their age 


) 


onclusions and Summary. Total 
cholesterol measurements may 


\ widely in any given individual. 
use of such measurements 
tho.cht to be of some value in the 


nent of hypercholesteremia, but 


VARIATIONS OF 


Deviant 


EACH BLOCK = | INDIVIDUAL 


rOTAL SERUM CHOLESTEROL LEVELS 32] 


the limitations imposed by this vari- 
ability must be taken into considera- 
tion. A minimum of 4 or 5 determina- 
tions done on the same day of the 
week (to minimize dietary variations, 
if any) should be sufficient to indicate 
the patient's range of variability. Once 
this variation is established more ac- 
curate judgments as to the efficacy of 
treatment may be made. 


Values From Mean 


HOSPITAL 


Based on these data, depressions of 
more than 20% of the mean pretreat- 
ment values (up to 400 mg. per 100 ml. 
of blood) or of more than 50 mg. per 
100 ml. total serum cholesterol may be 
taken to indicate successful depression 
of the serum cholesterol if the de- 
pressed levels continue. The above may 
not apply to cases of marked hyper- 
cholesteremia since no cases of this 
type are encountered in this series. 


i5 
10 = 
5 
Fig. 2 
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SUMMARIO IN INTERLINGUA 


Observationes Relative Al Variation Del Nivellos De Cholesterol Total In 
Subjectos Normal E In Patientes Con Morbo Cardiac Coronari 


Le nivello del cholesterol total del sero pote varia grandemente in un individuo 
particular. Le determination del nivello de cholesterol total in le sero es consider 
ate como utile in le tractamento de hypercholesterolemia, sed Je limitationes 
imponite per le variabilitate de ille nivello debe esser prendite in consideration 
Un minimo de 4 0 5 determinationes, effectuate le mesme die del septimana (pro 
reducer le variationes dietari, si tales existe ) suffice probabilemente pro indicar | 
variabilitate que es characteristic del patiente. Post que iste variabilitate es 
establite, plus accurate conclusiones relative al efficacia del tractamento pot 
esser tirate 

In consideration de iste factos, depressiones amontante a plus que 20 le] 
valores pretherapeutic medie (usque a 400 mg per 100 ml de sanguine) 0 a plus 
que 50 mg per 100 ml de cholesterol total del sero pote esse1 interpretate como 
representante successo in le depression del cholesterol del sero, prov idite qu 
le nivellos deprimite persiste. Iste cifras es forsan non applicabile a casos de 
hypercholesterolemia de grados marcate, proque nulle tal casos esseva represen 
tate 1n iste serie 
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fue glutamic-oxaloacetic (Wroblew excretion of the two enzymes may be 
ski and LaDue*") and glutamic-pyruvic important — contributory mechanisms 
Wroblewski and LaDue?*)  trans- (Wroblewski and LaDue?!). In 20 pa- 
. aminating enzymes are found in in- — tients with jaundice of varving etiology, 
n creased amounts in the serum of pa- the degree of elevation of serum glu- 


tients with viral hepatitis and other —tamic-oxaloacetic transaminase seemed 
( forms of liver disease. It has been related to the amount of cellular ne- 


. noted that the sicker the patient with —crosis observed by microscopic study 
te viral hepatitis, the higher is the peak — of ?_ biopsy specimens (Merrill et 
transaminase activity of the plasma, al”). In a study of serum enzymes of 

md that the clinical course of patients paticnts with carcinoma in liver, analy- 

. is reflected in serial SGOT alterations — sis of the results suggested that while 
Vroblew ski, Jervis and LaDue!). lactic dehydrogenase rises reflected the 

Patients with decompensated Laennec mass of tumor, glutamic-oxaloacetic 

rt cirrhosis had higher serum glutamic- transaminase elevations reflected ne- 
0 acetic transaminase levels than crosis of tissue invaded by metastases 

th with compensated cirrhosis (West and Zimmerman"). It is thus 


lander, Sheppard and Payne''), possible that a laboratory estimation of 
and improvement in liver histology in the serum is available which provides 


SI patients has been found to corre- a measure of actual necrosis of paren- 
late with decreases in serum levels of | chymal cells of the diseased liver. 
b slutamic-oxaloacetic and glutamic- In mice infected with hepatitis virus, 
pyruvic transaminases (Zinke the increases in serum transaminases 
Leevy"*). have been shown to be roughly propor- 
struction of liver cells, with re- tional to the degree of liver necrosis 
le of intracellular enzyme content (DeRitis, Coltorti and Giusti®, Friend, 
int the plasma, has been proposed to | Wroblewski and LaDue*) as well 
account for these increases, although — to losses of analogous transaminase ac- 
var ‘tions in the release, destruction or — tivities in the livers of the same ani- 


( 323 ) 


324. The American Journal of the Medic 


{ De Ritis, 
The glycolytic 


Coltorti and Giusti? ). 
enzymes and 
phosphohexoseisomerase were found to 


undergo 


mals 


aldolase 


redistribution from 
liver to serum in carbon tetrachloride 
poisoned mice (Bruns and Neuhaus* 

In similarly poisoned mice, a correla 
tion was found to exist between the 
carbon tetrachloride dosage, the extent 


similar 


of liver necrosis produced by it, and 
the height and duration of increase in 
serum 


glutamic-oxaloacetic  transami 


nase (Molander, Wroblewski and 
LaDue'-). 
Whether the rise in serum. trans 


aminases in liver injury is due entirely 
to redistribution from dying liver cells 
to serum has been questioned. Failure 
to detect decrease in glutamic-oxalo- 
acetic transaminase content of hepatic 
tissue in the presence of marked serum 
elevations experimentally produced by 
carbon tetrachloride injury to the liver 
has been ( Molander 
same 


reported and 
°). The observation 


has been made in regard to hepatic 


Friedman! 
and glu- 
tamic-pyruvic transaminases during the 
course ot experimental virus hepatitis 
in mice at the time these enzyme ac- 


tissue glutamic-oxaloacetic 


tivities were elevated in the serum 
Wroblew ski's 
Necrosis in the liver is rarely in the 


form of infarction, being rather a dif 
fusely lo- 
calized necroses among persisting un 


dying cells (Popper and Schaffner"). 


distributed accumulation of 


Nevertheless, the process is ordinarily 
sufficiently diffuse to allow estimation 
of its degree by study of representative 
sections of the liver (Waldstein and 
Szanto'’). We have attempted, there- 
fore, in a series of 143 needle aspira- 
tion biopsies of the liver, taken from 
LOS patients with real or suspected liver 
disease, to estimate the extent of ne 
crosis of liver cells by histologic cri- 


teria (Popper and Schaffner’) for 


al wences 
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comparison with serum transamina 
values determined on the morning. of 
biopsy. In 25 instances. additional liv 


tissue was obtained (by 


needle insertion and aspiration at the 


same site and at the same ‘time) for 
estimation of tissue transaminase acti 
ities. Initially, only the = glutami 
oxaloacetic transaminase activity was 
determined in serum and _ tissue, but 
both transaminases were estimated in 


the later patients 


Materials and Method. Transamit 
values were deter ined spect yphotomet 
ally, according — the methods of Karn 
and Wroblewski and LaDu kor ti 
determinations, each biopsy specimen 
placed immediately into a tared and c 
weighing bottl previ usly buried in a be 
containing freezing mixture. Weight was 
tained by difference, using an electri ii 
balance, requiring less than minutes 
weighing. The specimens averaged 50 
in weight. With the aid of a buffer solut 
at pH 7.4, the ti was transferred int 
micro-homogenizer 1 thoroughly dis 
a | ited, then transferred into a LO ml 
metric flask and the volume ade uy 
10 ml. with additional buffer solution. A 
centrifuging, 0.2 ml. of the supernatant 
tion thus obtained was used for each of 
transaminase determinations iwecording t 
methods employe d for serum. Units recor 
in the tables are those of Karmen, Wrol 
ski and LabDue is determined per ml 


serum or per mg. ot biopsic d liver tissue 
Al] liver biopsic 


Roth-Turkel 


proat h xcept In thi patie nts whose enla 


were obtained 


ising an intercosta 


livers prese nted in the epigastrium sufhicie 


to allow the anterior ipproach Hemato 
and eosin stained hi tologic sections of 
biopsic d spt cimens of il] pati nts ot this § 
were collected and examined specihi lly 
the purpose of this study, without refer 
to recorded transaminase determinat 
Specimens of inadk ite size were discat 
Evidences of active liver cell necrosis ¥ 
sought, without reference to etiology o1 
nature of associate lisease \fter rep 
examinations and unparisons, the se 

were divided into 4 groups, repres¢ 

those considered within normal limits 

0), showing mild group | , moderate 

2), or severe group 3) diffuse nec 


Examples of these are shown in Figs. 1 
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4 


| xample 


of histologic grading of liver cell necrosis, grade 0. 
n, with central vein at upper left and portal area at extreme upper right. No liver cell 
sis is seen. From a patient recently recovered from viral hepatitis, whose earlier biopsy 

in Fig. 4. Serum G—O transaminase was 29 units, and G—P transaminase 13 units, on 


the day of biopsy. Hematoxylin and eosin, « 100, 


2.—Example of histologic grading of liver cell necrosis, grade 1. Hemochromatosis, 


ving spotty liver cell degeneration and necrosis in the islands of liver cell parenchyma 


unded by fibrous tissue. Serum G—O transaminase was 59 units, and G—P transaminase 


70 units, on the day of biopsy. Hematoxylin and eosin, x 100. 


An entire liver lobule 


326 


big 
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Example of histologic grading of liver cell necrosis, grace 


showing diffuse inflammatory and lytic necrosis of fatty liver cells 


was 180 units, and G—-P transaminase 110 units, on the dav of biopsy 


Fig. 


100 


Fatty sc ptal 


cirrhosis 
Serum transaminase 
ae matoxvilin ind 


4—Example of histologic grading of liver cell necrosis, grade 
gic g g g 


3. Acute viral hepatit 


showing widespread coagulative and some inflammatory necrosis of liver cells through 
the lobul 


the day of biopsy. Hematoxylin and eosin, x 


Serum G—O transaminase was 265 units, and G—P transaminase 211 


200 


units, 


| 
_ 
( 
23) 


There were 143 biopsies in the series, ob 
ined from 1LO8 patients. Twenty patients 


ere twice re presented In the series, 2 were 


presented } times, 2 patients 4 times, and 


ne patient 6 times Each biopsy specimen 


He 


B 
\ 


separately considered for the purpose 
this study, and transaminase studies per- 
med on ¢ ach occasion of rebiopsy. The 


tolovic diagnoses ot these biopsies were: 


Biopsies 


rmal liver 6 
specifi reactive hepatitis 9) 
itty. liver 23 
tty septal cirrhosis 30 
rid cirrhosis 
ptal cirrhosis 14 
mochromatosis 
iary cirrhosis | 
ral hepatitis 10 
olangiolitic he patitis 5 
ctious mononucleosis | 
hepatitis G6 
lergic cholangiolitis (chlorpromazine ) 11 
ronic pericholangitis ) 
rtal fibrosis 2 
trahepati biliary obstruction 5 
osiderosis 
ul hal 

I 


STOLOGIC CRITERIA. Our sections were cut 
S microns thickness. The liver cells gen- 
lly measured between 20 and 30 microns 
iameter, with nuclear diameters up to 
icrons. Serial sections were made to find 
nuclei, and these were identified in 
juent sections when missing in the 
rherefore, anuclear cells were not con- 
d to be necrotic, unless cytoplasmic 
ices Of necrosis were also present, such 
sinophilic shrinking or hyalinization, 
ning, ol loss of cell borders. Nuclear 
pyknosis, and fragmentation were iden- 
with necrosis, while nuclear ballooning 
tolerated as a reversible degeneration 
ind | ishe r- 
ofuscin-filled Kupffer cells were con- 
d indicative of recent but not necessar- 
irrent liver cell necrosis. Small focal 
‘ulations phagocytes disrupting 
laminae were taken to indicate liver 
lestruction at those sites (Fig. 5). 
r foci of necrosis (Figs. 8, 9), and the 
necrosis of acute hepatic failure of 
ironic alcoholic (Phillips and David- 
Popper, Szanto and Parthasarathy! ) 
acute viral hepatitis (Fig. 4) were 
notable 


Zelman et al.: TRANSAMINASES IN SERUM AND LIVER 327 


Unicellular necroses were found in all 
biopsy specimens, and considered to repre- 
sent normal cellular renewal within the liver 
(Ashworth and Reid!). Judgment as to when 
this exceeded normal limits was arbitrary. 
Cell counting was not feasible because of 
variation in different areas, both within the 
lobule and among lobules. Many of the speci- 
mens were from cirrhotic livers, in) which 
some nodules often showed relatively intact 
hepatic cytoarchitecture while others showed 
varying degrees of necrosis. An over-all esti- 
mate of the entire available section was used 
for grading of all specimens. Infiltrative le- 
sions were graded by the degree of liver cell 
death actually occurring because of invasion 
or compression, rather than by spatial exten- 
sion of the lesion (Fig. 10). 


Results. Serum glutamic-oxaloacetic 
transaminase values were available for 
130 liver biopsies (Table 1). The 4 
grades of necrosis showed a_progres- 
sive increase in mean SGOT. Of 38 
biopsies graded within normal limits, 
none was associated with elevation of 
SGOT (upper normal limit, 40 units 
per ml.). Of 70 biopsies in grade 1 
(minimal necrosis), 61 (87%) were 
associated with normal SGOT values; 
the remaining 9 (13%) ranged up to 
94 units per ml. Of 17 biopsies in grade 
2 (moderate necrosis), 12 (71%) were 
associated with high SGOT values, 
ranging up to 202 units per ml. All of 
5 biopsies in grade 3 (severe necrosis ) 
were associated with abnormal SGOT 
values, ranging from 91 to 265 units 
per ml., with a mean value of 166 units. 

Serum glutamic-pyruvic transaminase 
values were available for 50 liver bi- 
opsies (Table 2). The 4 grades of 
necrosis showed a progressive increase 
in mean SGPT. All but one (94%) of 
18 biopsies graded within normal limits 
were associated with normal SGPT 
values (upper normal limit, 35 units 
per ml.), the single exception being 
only 38 units. Of 20 biopsies in grade | 
(minimal necrosis), 12 (60%) were as- 
sociated with normal SGPT values; 
the remaining 8 (40%) SGPT values 


| 
( 
( 
| 
H 
( 
| 
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ranged up to 158 units per ml. Of 11 tion of grade 1 (minimal necrosis) 


biopsies in grade 2 (moderate necro- the grades of necrosis showed a pro 


sis), 6 (55%) were associated with high — gressive decrease in mean tissue GOT 
SGPT values, ranging up to 111 units values. The 5 biopsies graded within 
per ml. A single biopsy in grade 3 normal limits ranged from 127 to 25¢ 
(severe necrosis) was associated with units per mg. wet tissue, with a mean 


an SGPT value of 211 units. of 184 units; while the 5 biopsies of 
Tissue glutamic-oxaloacetic transami grades 2 and 3 (moderate and sever 

nase values were available for 25 biopsy — necrosis) ranged from $2 to 164 unit 

specimens (Table 3). With the excep per mg., with a mean of 108 units 


Fig. 5 At right center, a dving liver cell has attracted phagocyte s: immediately above 
to left. another liver cell shows cytoplasmi eosinophilic shrinkage and nuclear pyknosis 
edges toward extrusion into the sinusoid. Hematoxvlin and eosin 525 


TABLE 1.—-GLUTAMIC-OXALOACETIC TRANSAMINASE VALUES IN SERUM OF PA 


MENTS COMPARED WITH GRADE OF NECROSIS ESTIMATED HISTOLOGICALLY 
LIVER BIOPSY SPECIMENS OBTAINED THE SAME DAY. UNITS OF ACTIVITY ARE P 
ML. OF SERUM; THOSE UP TO 40 ARE CONSIDERED NORMAI 

Necrosis 

n Liver Serum GO) 


/ ransaminase 


101-200 1300 Mear 


N 


NG 
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like 
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body in sinusoid, a necrotic liver 


pvknotic nucleus about to be extruded from 


eosin, & 855. 


cell of hyalinized cytoplasm and 
the cell body. Hematoxylin and 


Pericentral liver cells showing ballooning and nuclear lysis. 


acute viral hepatitis. Hematoxylin and eosin, x 220. 


From a patient with 


| 
Pre. 
pte 
iy 
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% 


e@ #e 


Fig. § One small focal necrosis lies below the central vein at uppe! left Two additi 


focal necroses at right are at opposite ends ot a large area of coagulative liver cel 


ind necrosis From a patient with chlorpromazine jaundice Ret case 3 Hematoy 


and eosin 170 


Fig. 9.—Edge of a large area of feathery necrosis. There is a gradual transition from 1 
erating liver cells at left to complete dissolution with ghost-like residual reticulated netw 
it right. From a patient with chlorpromazine jaundice (Ref. 2°, case 2) Hemat 


and eosin, 170 


rks 


@ @e\ 2 ~ #4? i@’* « ‘ 
ve 
lecenetr 
( 
| 
Ne 
‘ 
‘ 
| wit 
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0.—Pericholangitis, with diffuse invasion of periportal lobular zone by inflammatory 
isolating and destroying portions of liver cell plates. Hematoxylin and eosin, « 240. 


TABLE 2. GLUTAMIC-PYRUVIC TRANSAMINASE VALUES IN SERUM OF PATIENTS 
COMPARED WITH GRADE OF NECROSIS ESTIMATED HISTOLOGICALLY IN) LIVER 
BIOPSY SPECIMENS OBTAINED THE SAME DAY. UNITS OF ACTIVITY ARE PER ML 
OF SERUM, THOSE UP TO 35 ARE CONSIDERED NORMAL 


n Liver Serum G-P 
Transaminase 
(rade of Tota 
Cases 0-35 6-100 101-200 201-300 Mean 
0 IS 17 l 0 0 19 
l 20 12 7 0 39 
4 11 3 54 
; 1 0 0 0 l 211 
ue glutamic-pyruvic transaminase To determine whether the trauma 
values were available for 13 biopsy of needle biopsy of the liver was itself 


specimens (Table 4). The 4 grades of — sufficient to cause a rise in serum trans- 
necrosis showed a progressive decrease aminase, the first 20 patients of the 
in an tissue GPT values. The 4 series were additionally examined for 
biopsies graded within normal limits serum  glutamic-oxaloacetic _transami- 
ranced from 27 to 165 units GPT per nase activity on the day following bi- 
mg. wet tissue, with a mean of 74 opsy. No significant deviation was 


unit’. while the 3 biopsies of grades 2 found in any patient. 
an moderate and severe necrosis ) Discussion. The results show good 


ranc d from 10 to 38 units per mg., correspondence between the glutamic- 
wit mean of 25 units. oxaloacetic and glutamic-pyruvic trans- 


‘ 
< 
\ 


American Journal of the 


aminase activities of serum and _ the 


degree of necrosis histologically esti 
mated in liver biopsies taken the same 
day. This not only confirms the serum 
estimation of these transaminases as a 
fairly reliable index of necrosis in the 
diseased liver, but also lends confidence 
to the appraisal of histologic evidences 
of necrosis in representative liver bi 
ops) specimens obtained by needle as 
piration. 


rABLE 3.— GLUTAMIC-OXALOACETI( 
TISSUE OF PATIENTS COMPARED WITH 
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proach would have been to relate tis 
transaminases to. tissue 
tent, 


with histologic 


nitrogen 


before — attempting correlation 


evidences of NeECTOSIS 
Despite these detracting influences, ai 
inverse correspondence was obtained 
between tissue transaminase activities 
and the grade of necrosis in biopsies 


The 


found in 


rise in serum transaminases 


patie nts with obstructiv 


jaundice, whether extrahepatic or in 


GRADE OF NECROSIS ESTIMATED HISTO 


LOGICALLY IN A SECOND BIOPSY SPECIMEN OBTAINED AT THE SAME SITE AT THI 


SAME TIME. UNITS OF ACTIVITY ARE 
Vecro 
n Lis 
Gra To 
Ver i Ca 
0 ) ) 
l 
4 0 
4 0 
rABLI GLUTAMIC-PYRUVI¢ 


PRANSAMINASI 


PER MG. OF WET TISSUI 
/ wGaO 
Tra 
V 
( ll2 
4 l 124 


VALUES IN BIOPSIED LIVER TIsst} 


OF PATIENTS COMPARED WITH GRADE OF NECROSIS ESTIMATED HISTOLOG! 


CALLY 
SAME TIME 


— 


The 


activities in biopsied liver tissue was 


determination of transaminase 
subject to additional sources of tech- 
nical error in handling of the tissue. 
Transaminase activities deter- 
mined per mg. of total liver tissue, tak- 
ing no account of the varying amounts 


were 


of fat and fibrous tissue present in many 
of the specimens; while the degree of 
necrosis of liver cells bore no direct 
relation to the amounts of fat or fibrous 
tissue present. A 


more accurate ap- 


IN A SECOND BIOPSY SPECIMEN OBTAINED AT THI 
UNITS OF ACTIVITY ARE PER MG. OF WET 


SAME SITE AT TH 
7 ieG-l 
Transamina 
( Ve 
| 74 
l +2 
0 ) 


trahepatic, is most probably a reflectior 
The 


oxaloacetic transaminase activity of h 


of liver cell necrosis. elutami 


man T-tube bile has been found it 
sufficient to provide any major contr 
bution to the serum by regurgitatio! 
in obstructive jaundice ( Merrill et al® 
Focal necroses quickly develop ir th 
liver after uncomplicated sudden 0 
bile uct 


probably because of the cytotoxic effect 


struction of the common 


of bile dammed up within liver cells 


BIOPSIED LIVER 


_ | 
it 
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he 
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Cameron, Griffiths and Hasant). We 
have been able to produce feathery 
necrosis of liver cells by dipping fresh 
liver biopsy specimens into necropsy 
bile (Graham and Zelman’ ). The liver 
biopsies in this series from patients 
with extrahepatic biliary obstruction 
J] showed necrotic bile-filled liver cells 
the lobules. 
Invasion of the limiting plate by a 
pericholangitic exudate, with 
destruction by lvsis of periportal liver 
Fig. 10 
of these 


in the central zones of 


cellular 


Was also seen in some 


Biopsies from patients with intra- 


hepatic cholestasis did not alwavs show 
centrolobular necroses. but manv did. 


nd toci of feathery necrosis occurred 
in some Fig. 9 Although case re- 
port of chlorpromazine — jaundice 
llergic cholangiolitis have com 
monly tailed to discover necrosis of 


ells in single biopsies, we have 


studied 9 such patients by serial bi 
opsies and found significant necrosis 
ut me stage in each (Zelman** ) 
Fig. 8). Fairly large necroses occurred 


PRANSAMUINASES 


IN SERUM AND LIVER 


tacks of allergic cholangiolitis are un- 
accompanied by liver cell necrosis, but 
in that event we should expect the 
serum transaminase levels to be un- 
affected. 

Summary. During a series of 143 
aspiration biopsies of the liver ob- 


tained from 108 patients, simultaneous 
determinations made of serum 
glutamic-oxaloacetic transaminase 130 
times and of serum glutamic-pyruvic | 
transaminase 50 times. An excellent \ 
correspondence obtained between the 
extent of necrosis of liver cells as esti- 
mated histologically in biopsy speci- / 
mens and the rise in serum activity of/ 
cither transaminase. 


were 


An inverse relationship to the degree 
of necrosis of cells was found 
with 25 tissue glutamic-oxaloacetic and 
13 tissue glutamic-pyruvic transaminase 
activities determined — in 


liver 


companion 
liver biopsy specimens. 

The trauma of needle biopsy of the 
liver failed to affect the serum glutamic- 
oxaloacetic transaminase activity of 20 
patients reexamined the following day. 


ccasionally. It may be that mild at 
VLEDGMENTS Dr. Charles G. Hermann, hospital pathologist, was consulted in the 
ic studies. Hlustrations were provided by the Medical Illustration Service, Veterans 
\ t H ital Fopeka, Kansas 
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SUMMARILO IN INTERLINGUA 


Transaminases In Sero E Hepate Correlationate Con Necrose De Cellulas cel 
Hepatic In Biopsias De Aspiration Per Agulia | sit 
In un serie de 143 biopsias aspirational del hepate in 108 patientes, determina so 
tiones simultanee del transaminase glutamic-oxaloacetic del sero esseva_ facit sat 
in 130 occasiones e del transaminase glutamic-pvruvic del sero in 50 occasiones ati 
Un excellente correspondentia esseva trovate inter le grado de necrosis in | vine 
cellulas hepatic—estimate histologicamente in specimens bioptic—e le augment sal 
del activitate seral del un e del altere transaminase. , 
Un relation inverse esseva constatate inter le grado de necrosis in le cellul sa) 
hepatic e le activitate histic de transaminase glutamic-oxaloacetic in 25 casos * 
e inter ille grado de necrosis e le activitate histic de transaminase glutami ries 
pyruvic in 13 casos in que le determinationes esseva effectuate in specimens apy 
biopsia hepatic de origine commun. be 
Le trauma del biopsia a agulia in le hepate non afficeva le activitate seral dk bio 
transaminase glutamic-oxaloacetic de 20 patientes qui esseva re-examinate | nil 
sequente die off 
risk 
bio 
SUMMARIO IN INTERLINGUA ‘ 


See page 341 for original article 


Le Effecto De Therapia Electro-Convulsive Super Le Lipidos Del Sero et 


1. Le effecto de therapia electro-convulsive super le concentrationes seral 
cholesterol, phospholipidos, e lipoproteinas esseva_ studiate in patientes 
psychiatric. 

Nulle significative alteration del nivellos seral de lipido esseva trovate in | 
majoritate del subjectos, tanto como effecto del expectation del therapia elect 
convulsive como etiam como effecto del convulsion mesme¢ 
3. Le constatationes es discutite in relation con le effectos de stress emotiona a 
e phy siologic super le lipidos del sero. 


DETECTION OF INTRAHEPATIC METASTASES BY 
BLIND NEEDLE 


LIVER BIOPSY 


By ALBERT D. Paretrs, M.D. 


ASSISTANT ATTENDING PHYSICIAN 


rom the De partinent of Medicine, 

INTELLIGENT management of the can- 
cer patient requires a knowledge of the 
sites and extent of the neoplasm. Blind 
needle biopsy of the liver is a readily 
available means for ascertaining the pres- 
. By providing 
itissue diagnosis needle biopss not only 


ence of he ‘patic metastases 
confirms the clinical impression and 
enhances the accur: ot prognosis, but 
it also opens the way for attempts at 
( Brunschwig**, 
Smith”), Roentgen 


pall ition by surgery 


Pack and Miller'®, 


irradiation Phillips" and chemother- 
ip\ Karnofsky!!). Our experience 
with the procedure of blind needle 


biopsy in patients with intrahepatic 
metastases indicates that it is highly 
efficient and is attended by no greater 
risk than the normal risk of needle 
biopsy in other accepted indications. 


Methods and Materials. Liver biopsy was 
iken 113 times for the purpose of de- 

! yplasm of the liver. In each instance 
carcinoma was either the primary 

which confirmation was 
r it entered into the differential 


tor 


ts were screened for latent hemor- 
ndencies. Bleeding time, clotting time 
thrombin time were determined and 
General local 
itions were observed. The Vim- 
liver biopsy needle or the Terry 
vel psy needle was used. In the majority 
es the biopsy was performed trans- 
a lly, and where fe asib le, an attempt 
le to secure tissue directly from a 
liver nodule 


were counted 


Re cults. ant neoplasm was 
_foun) in 76 of 3 patients. Seventy- 
twe 1%) hi metastatic neoplasms. 


Mount Sinai Hospital, New York. New York) 


Four patients had primary hepatic 
carcinoma. In Table 1 are listed the 
histologic diagnoses made in the 76 
patients with intrahepatic malignancy. 
In Table 2 are listed the diagnoses 
made in patients from whom carcinoma 
tissue was not obtained. 


TABLE 1.—HISTOLOGIC DIAGNOSES IN 
76 INTRAHEPATIC NEOPLASMS DE- 
TECTED BY NEEDLE BIOPSY 


Number 
of Cases 


Primary hepatic carcinoma (hepatoma) 4 
) 


Metastatic carcinoma unclassified 3 
Metastatic adenocarcinoma 32 
Metastatic anaplastic carcinoma 6 


Metastatic neuroblastoma l 
Metastatic myosarcoma ] 
Metastatic melanoma 


TABLE 2.— DIAGNOSES IN 37 PATIENTS 
WHOM INTRAHEPATIC NEO- 
PLASM WAS NOT OBTAINED 


Number 
of Cases 
Normal liver tissue 93 


Fatty metamorphosis 
Nonspecific reactive hepatitis 3 
Intrahepatic cholestasis ] 
Foreign-body giant cells ] 
Granuloma unspecified l 
Necrotic. tissue 1 
No liver tissue 2 


The site of the primary tumor was 
known in only 22 of the 113 patients. 
In 3 patients onan had not been 
suspected prior to liver biopsy. Ward 
et al? found that among a group of 
( 335 ) 
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111 patients proved by one means or 
another to have malignant neoplasm 
of the liver, blind needle biopsy re 
vealed the lesion in 82 (747). Sixty 
six (60%) were metastatic liver lesions. 
Bowden and Kravitz? performed needle 
biopsies on 76 patients suspected of 
having liver metastases. Eighteen false 
negative specimens were obtained as 
proved by subsequent operation or ne 
cropsy. Their rate of positive needle 
biopsies for metastatic carcinoma was 
76%. On the basis of these data it may 
be anticipated that from two-thirds to 
three-fourths of metastatic liver lesions 
can be detected by blind needle biopsy. 
The vield of positive biopsies will be 
increased if the operator “aims” at 
liver nodules and repeats the punctures 
if the tissue obtained on the first and 
second trials is not suggestive of tumor 
on gross inspection. 

CLINICAL PATTERN OF HEPATIC METAS 
rasEs. Weight loss of significant de 
’ of the 72 
patients with metastases. It was sur 
prising to find that abdominal pain, 


gree was noted by 31 (43% 


anorexia, nausea, fever, and malaise 
were infrequent complaints. 

The outstanding physical abnormal 
ity was hepatomegaly, often of a 
marked degree. This was present in all 
but 5 patients (93%). The enlarge- 
ment of the liver was often eccentric 
and accompanied by nodularity. Nod 
ules that were tender to palpation 
often correlated histologically with 
necrosis of the tumor. Unlike the ex 
perience of Ward, et al.2* who found 
that the probability for detecting meta- 
static carcinoma was the same whether 
the liver was smooth or nodular, we 
found metastases more readily in the 
nodular livers. 


Ascites, edema and_ splenomegaly 
were found as late manifestations. — 
LABORATORY DATA. Although anemia 
has long been regarded as a common 
finding in metastatic disease, it was 
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not a striking feature in this grow 
Mendelsohn and Bodansky!* have also 
noted that hemoglobin levels are not 
significantly affected by metastases to 
the liver. The sedimentation rate was 
rapid in most cases, but offered no aid 
in differential diagnosis. Leukocytosis 
Was present only occasionally. 
Among the so-called liver tunction 
tests, serum alkaline phosphatase was 
found to be abnormal more often tha 
any other test. It was studied in. 69 
of the 72 patients; it was elevated in 
\lkaline phosphatase values 
above 30 King-Armstrong units wer 
Flood. Gutman and 
Gutman", Gibbons', Gutman et. al.’ 
Klotz'=, Mendelsohn and Bodansk 
Meranze, Meranze and Rothmar 
have reported hype rphosphatasemi t 


be present in trom 65% to 93% of 


IO id 


common. Others 


tients harboring hepatic metastases 
The — sulfobromophthalein — sodium 
retention test was performed in 22 
nonicteric patients The was 
tained in excess of normal in 17. Al 
though the number of patients tested 
for increased retention of — sulfo 
bromophthalein sodium in this group 
of 72 patients is small, many of them 
responded abnormally. Both Gibbons’ 
and Shay and Siplet'® have pointe: 
out that marked alterations in th 
alkaline phosphatase level and in tl 
retention of sulfobromophthalein favol 
strongly a diagnosis of liver metastises 
Other liver function tests did not 
correlate well with the presence ol il 
trahepatic metastases. Serum bilirubir 
was above normal in 20 cases 5 
It was usually only slightly elevite 
Flocculation — tests, plasma proteins 
serum globulin patterns (Greensp.n* 
cholesterol concentration scrum 
glutamic oxaloacetic transam 
( Wroblew ski, Jers is and Lab 
deviated from normal in some patients 
but not markedly, nor in a_ sufficient 
number for diagnostic purposes Re- 


\ 
i 
( 
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cently Wroblewski"! 
the presence of metastatic liver carci- 


reported that in 


noma both serum glutamic oxaloacetic 
transaminase and serum glutamic ps ru- 
vic transaminase tend to be elevated. 
When studied serially, serum glutamic 
iloacetic. transaminase was consis- 
tently higher than) serum glutamic 
pvruvic transaminase. 
On the basis of our observation the 
constellation of signs and symptoms 
that suggests metastatic liver disease at 
the time patients enter the hospital 
consists of weight loss, an eccentrically 
enlarged nodular liver, hyperphospha- 
tasemia and retention of sulfobromoph- 
thalein sodium. Jaundice is not a com- 
mon symptom; if present, it is usually 
mild except when large bile ducts are 
bstructed 
COMPLICATIONS OF NEEDLE Biopsy. In 
entire series of 113 patients sus- 
pected to have intrahepatic metastases 
two serious complications developed. 
Both occurred in patients with meta- 


tic carcimmoma. 


Case Reports. Case | RK. male, 58 
presented w ith weight loss, back pain 

Exaniination revealed slight 
marked enlargement of a 

nontender liver. There was no anemia 

( t blood w present in the stool. Serum 
phospl itase was 50 King-Armstrong 

Other liver function tests were non- 


butory. Pre-biopsy studies for a latent 
tendency were within normal. 
biopsy with the Terry instrument was 
ied by the transabdominal route into 
hit be of the liver. A_ satisfactory 
tissue was obtained with ease on 

t trial. Six hours later the blood pres- 
ell precipitously, shock occurred and 
lomen became tender. Levophed, OXY- 
id blood transfusion were administered 
tly When bleeding failed to be con- 
operation was performed. The ab- 
| cavity was found to contain approxi- 
3% L. of fluid and clotted blood. The 

r surface of the right lobe of the liver 
e site of a 2 mm. puncture wound 
which blood was issuing. The wound 
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itured without difficulty and bleeding 
No metastases were present on the 
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anterior aspect of the liver. However, a single 


J cm. mass of carcinomatous tissue projected 
from the inferior surface of the right lobe. 
This was biopsied surgically. The patient 
made an uneventful recovery. The surgical 
biopsy revealed adenocarcinoma; the needle 
biopsy revealed normal liver tissue. 

2.—N.M., female, 57 years, pre- 
sented with a history suggestive of biliary 
colic, recent enlargement of the abdomen and 
fever of several days’ duration. Examination 
revealed a moc rately enlarged nodular liver 
and inactive rheumatic heart disease. The 
only laboratory abnormalities were elevation 
of alpha globulin and a rapid sedimentation 
i latent bleeding 
tendency were within shal Needle biopsy 
with the Vim-Silverman instrument was per- 
formed by the transabdominal route into the 
enlarged nodular right lobe of the liver. A 
satistactory core of tissue suspic ious of carci- 


rate. Pre ‘biopsy studies for 


noma was secured without difficulty. About 
36 hours after the biopsy had been performed 
abdominal pain and tenderness developed. 
Signs of a mild peritonitis and paralytic ileus 
evolved — gradually. treatment 
was instituted and recovery was uneventful. 
The tissue obtained by needle biopsy re- 
Necropsy three 
months later revealed the primary carcinoma 


to be in the gallbladde r. 


Conservative 


vealed adenocarcinoma 


Two other patients experienced 
minor hemorrhage. The transabdominal 
biopsy route was used in both. In one, 
a transient drop in blood pressure that 
corrected itself sponti ine ously was fol- 
lowed the next day by the development 
of a large ecchymosis of the lower ab- 
dominal wall. In the other, extensive 
ecchymoses appeared within 12 hours. 
It is assumed that major vessels of the 
abdominal wall muscles were pierced. 
The complications that attended needle 
biopsv are summarized in Table 3. 


TABLE —COMPLICATIONS  ASSOCI- 
ATED WITH BLIND NEEDLE BIOPSY 
IN. 72 PATIENTS WITH INTRA- 
HEPATIC METASTASES 


Number 


Deaths None 
Intraperitoneal hemorrhage l 
Peritonitis 
Bleeding into abdominal wall 2 


11d 
| 
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COMMENT. Metastatic carcinoma ot 
the liver is a focal disease. It may seem 
surprising that two-thirds or more of 
metastatic lesions can be diagnosed by 
blind needle biopsy. This high vield 
reflects the fact that hepatomegaly of 
marked degree is present when most 
patients enter the hospital, and that 
biopsy is usually undertaken to con- 
firm a well-founded clinical suspicion. 

In the many instances where the 
site of a primary carcinoma was un- 
known in a patient suspected of having 
liver metastases we have performed 
liver biopsy as an early diagnostic pro- 
cedure. Discovery of metastases has 
spared many patients from undergoing 


prolonged, tiring and expensive diag- 


nostic procedures that otherwise would 
have been necessary. Earlv needle 
biopsy has often reduced the length 
ot hospitalization and has obviated ex- 
ploratory celiotomy. 

Now that total hepatic lobectomy is 
being performed occasionally (Pack 
and Miller'®, the demonstra 
tion of liver metastases by needle 
biopsy makes possible surgical pallia- 
tion for some patients. Where both 
right and left lobes of the liver are 
involved by metastases, Roentgen  ir- 
radiation has provided alleviation of 
symptoms ( Phillips’). 

Diagnostic information was obtained 
by needle biopsy in the presence of 
intrahepatic metastases with no greater 
incidence of complications than follows 
liver biopsy for other indications. This 
is the experience of most physicians 
(Bowden and Kravitz?, Ward et al.*?. 
Zamchek and Klausenstock™>). How- 
ever, Fisher and Faloon® have recently 
reported a series of biopsies attended 
by an unusually high mortality rate. 
They recorded 5 deaths among 341 pa- 


tients (1.5%), all associated with hemor- 
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rhage. Four of the 5 deaths occurred 
in a group of 33° patients with liver 
metastases. From this experience they 
concluded that the mortality rate of 
blind needle biopsy in the presence of 
hepatic metastases was 12%. They sug 
gested that surgical biopsy under local 
anesthesia be substituted for blind 
needle biopsy in patients suspected te 
have liver metastases. Except for 
single opinion (Karl'”) that postbiopsy 
bleeding is more frequent in such pa 
tients, no other evidence could bi 
found in the literature to favor the 
belief that biopsy is unduly hazardou 
in the presence of metastases 

In our group of 72 patients wit! 
intrahepatic metastases there were no 
fatalities.° Serious bleeding occurred 
in one patient and peritonitis developed 
in The peritonitis, presumabh 
bacterial, was due to penetration ot 
intestine during transabdominal biopsy 
it was not related to the presence ol 
liver metastases 

Ward et al.2* had no deaths or serious 
complications among 66 patients with 
liver metastases subjected to needk 
biopsy. Bowden and Kravitz? recorded 
like experience with 76 patients. 

Zamchek and Klausenstock?° pub 
lished an extensive review in 1953 of 
the world’s literature dealing with blind 
needle liver biopsy. They analyzed the 
fatality rate among 20,016 cases and 
found that 17 deaths were related 
the liver biopsy. Five deaths occurred 
in patients with metastatic liver d 
ease. Only two of these were related 
to the biopsy procedure itself (Arm | 
Forces Institute of Pathology'’, V: 
wiler and Jones*! Both were 


( 


stances of uncontrollable hemorrha: 
Of the other 3 who died, no coagu 
tion studies were performed in 2 
( Baron’, Olivet in one of the 


*In addition to these 72 patients, 318 patients without intrahepatic metastases have 
needle liver biopsies. There have been no deaths. Three patie nts required operation tor Pp 


biopsy complications: two for biliary peritonitis and one for intraperitoneal hemorrhage. 
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; 
} 

| 
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blood from the peritoneal cavity failed 
to clot on standing (Olivet'®). The 
third patient died of peritonitis second- 
iry to puncture of a subdiaphragmatic 
needle 
Olivet!” No chemotherapy was 
ivailable at that time. 

Study of the case histories presented 


ibscess with the biopsy 


by Fisher and Faloon® suggests that 
the association of postbiopsy hemor- 
rhage and death may have been quite 
fortuitous in their patients with intra- 
hepatic metastases. Two patients died 
itter blood volume had been restored 
satisfactorily by transfusions, and at a 
time when vital signs were apparently 
st tab le. The cause of these 2 deaths was 
idmittedly obscure. In another patient 
postbiopsy bleeding occurred into a 
large accumulation of ascites. At opera- 
tion a biopsy puncture wound was 
found in a metastatic nodule. Suture 
was effected readily. Nonetheless, the 
patient went gradually downhill and 
died 5 days later. It is difficult to relate 
this fatality to bleeding per se. In an- 
other of their patients who bled pro- 
ely a 3 cm. laceration produced by 
the biopsy needle was found at opera- 
tion. This was sutured with difficulty 
because the liver was friable. Second- 
hemorrhage probably 94 
urs later and caused death. Lacera- 
n of the liver is one of - most 
feared accidents connected with blind 
needle biopsy. When it occurs it is 
lly due to the patient taking a deep 
ith unexpectedly while the er 
trument is being held rigidly. Lacer- 
n of liver parenchyma should be 
revarded as an accident related to tech- 
nique we a than one related to the 
pathologic state of the liver. 
lind needle liver biopsy cannot be 


divorced entirely from risk. The 
dangers of the procedure can be mini- 
mized by careful selection of patients, 
adequate prebiopsy studies, adherence 
to contraindications and_ skillful tech- 
nique. Taking into consideration the 
fact that not all deaths due to needle 
liver biopsy are reported, we believe 
that current data do not support the 
contention that liver biopsy performed 
in the presence of suspected liver 
metastases is considerably more haz- 
ardous than needle biopsy carried out 
for other proper indications. 

Summary. |. Blind needle _ liver 
biopsy was performed in 113 patients 
for the purpose of discovering intra- 
hepatic Metastatic carci- 
1 72 patients (647) 
iry hepatic carcinoma was 

4 pi atients. 

"9. At the time of admission to the 
hospital patients with metastatic liver 
disease often present a clinical pattern 
consisting of weight loss, eccentric en- 
largement of the liver with nodularity, 
hyperphosphatasemia and abnormal re- 
tention of sulfobromophthalein sodium. 

Among the 72 patients with intra- 

hepatic metastases, two serious compli- 
cations developed after needle biopsy. 
One patient bled into the peritoneal 
cavity and required operation for con- 
trol of hemorrhage; another developed 
mild peritonitis secondary to perfora- 
tion of an abdominal viscus. Both pa- 
tients recovered uneventfully. 

1. Despite some suggestions to the 
contrary, the experience of most  in- 
vestigators indicates that blind needle 
liver biopsy performed in the presence 
of liver metastases carries essentially 
the same risk as biopsy for other 
accepted indications. 


noma was found i 
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SUMMARIO IN INTERLINGUA 
Detection De Metastases Intrahepatic Per Biopsia A Agulia 


1. Biopsias hepatic a agulia esseva effectuate in 113 patientes con le objecti 
discoperir neoplasmas intrahepatic. Carcinoma metastatic esseva trovate 
patientes (64% Primari carcinoma esseva trovate in 4 patientes. 

2. Al tempore del admission al hospital, patientes con metastatic morbo hepat 


esenta trequentemente un tableau clinic consistente de perdita de peso, allarg 


mento eccentric del hepate con nodularitate. hyperphosphatas¢ mia e retenti 
anormal de sulfobromophthaleina a natrium. 


3. Inter le 72 patientes con metastases intrahepatic, duo seri complicatior 


disveloppava post le biopsia a agulia. Un patiente sanguinava in le cavit 


ritonee e requireva un operation pro subjugar le hemorrhagia. Un_ alt 
disveloppava un leve peritonitis secundari a perforation de un viscere abdomii 
Ambes se restabliva sin incidente. 


4. In despecto de certe assertiones contrari, le experientia del majoritate 


investigatores indica que biopsia hepatic a agulia, effectuate in le presentia 
metastases hepatic, curre essentialmente le 


mesme riscos como biopsias 
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EFFECT OF ELECTRIC CONVULSIVE 


THERAPY 


ON SERUM LIPIDS® 


By ALFRED Kersupaum, M.D. 
Davin R. Basserr, M.D. 
AND 
SAMUEL Be.LLer, M.D. 


| the Di 


\s part of a general study of blood 
lipids in psychiatric patients, the effect 


of electric convulsive therapy (ECT) 
on serum lipid levels was 
ECT is commonly used in the middle 


id older age groups where coronary 
em rosclerosis is so frequently present, 
the recognized hazards of 
convulsive therapy in these individuals 


ana one ot 


cute coronary occlusion (Raskin 
ind Johnson'®, Evman Morris®, 
Jetter Sisler and Wilt*’). Conse- 
quently, it is of importance to know if 


significant serum lipid alterations fol- 
low convulsive electric shock, with pos- 


sible subsequent aggravation of pre- 
existent coronary artery disease, partic- 
larly in individuals receiving a series 
of shocks. Also, two stressful situations 
occur in the patient receiving ECT. 
The first is the anxiety aroused by the 
knowledge of the approaching shock 
treatment and the second is the convul- 
sion itself. Thus, an experiment pre- 
sents itself in which the effect of emo- 


ional stress and phy siological stress on 


b] lipids can be studied. 

1 effect of electroshock therapy 
on blood cholesterol was studied by 
Bon ti et al.4, who found a slight aver- 


ige ‘owering which they did not con- 


side: significant. Van der Beek? studied 
ser cholesterol changes after elec- 
tre cosis therapy and found an aver- 

work was aided by a grant from the 
He \ 


sociation of Southeastern Pennsylvania, 


n of Cardiology, Philadelphia General Hospital, Philadelphia, Pennsylvania ) 


of 6% in 39 of 48 determi- 
nations and a In 
patients, total serum cholesterol, lipid 
phosphorus, and alpha and beta lipo- 
proteins were determined in an attempt 
to get a more complete picture of the 
blood lipids as affected by ECT. 


age increase 


decrease in 9. our 


Method of 
psychiatric 
chiatric 
patients 
ranged 


Study. 
patients 


Fourteen hospitalized 
studied. The psy- 
diagnosis was schizophrenia in 10 
and depression in 4 patients. The 
from 16 to 62; there were 9 
male and 5 female subjects. All blood samples 
taken in the fasting state with the fol- 
lowing procedure. The first sample was ob- 
tained at least day and as long as 15 
days before electroshock therapy was given. 


re 
ages 


were 


one 


\ second blood sample was taken on the 
morning of therapy, 1 to 2 hours before the 
electroshock was administered. At this time. 
all the patients were aware that they were 
to receive electroshock therapy. The third 
blood sample was taken approximately 15 
minutes to 2 hours after the cessation of the 


convulsion. The fourth sample was taken on 
the morning of the following day. 

Total serum cholesterol was determined by 
method of Abell et al.). 
Lipid phosphorus was obtained by the method 
of Youngburg Youngburg=3 the 
phosphate Fiske and Subbhar- 
row’. Alpha and beta lipoproteins were de- 
termined by a modification of the method of 
Jencks and Durrum®. All determinations 
were made in duplicate. 


a modification of the 
and using 
procedure of 


Results. Because of the technical 


error inherent in the determination of 
serum cholesterol (Lawry et al.}*, 


National Institutes of Health H141(C8). the 


and Eli Lilly Company of Indianapolis, Indiana. 
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Lewis et al.'’), and because of normal 
intra-day and day-to-day cholesterol 
variations in any individual ( Shapiro, 
Estes and Hilderman'’, Thomas and 
Eisenberg*! changes otf less 
were not considered significant. Lipid 
phosphorus and lipoprotein changes of 
10% or less were also not considered 
significant. 

Inasmuch as the dietary habits of 
our patients before admission were 
not known, the control values of the 
lipids were obtained by using the 
mean of the first and fourth blood 
sample determinations. This was done 
to minimize any effects on the serum 
lipid levels which might result from a 
marked diet change in a patient from 
his pre-admission eating habits to the 
hospital diet 

Table 1 shows the serum lipid values 
of the subjects studied. Relatively few 
of the patients showed a_ significant 
change in their serum lipids either on 
the morning of ECT (anticipation of 
shock therapy or after the actual con- 
vulsion. Four of the 14 patients showed 
changes in total cholesterol in their 
blood taken just before shock therapy 
as compared to their control levels 
Two increased significantly and two de 
creased. Two subjects showed a rise 
in lipid phosphorus and one showed 
a lowering. Two patients had a sig- 
nificant reduction in their beta-lipo 
protein levels. Following the convul- 
sion, one patient showed a significant 
increase in cholesterol and 2 showed 
a decrease as compared to the pre- 
convulsion level. Two patients showed 
a reduction in lipid phosphorus. One 
patient had an increase and one a 
decrease in beta-lipoprotein. The re- 
maining subjects showed no significant 
lipid changes. The results are summar- 
ized in Table 2. The degree of change 
of any of the lipids did not appear to 
be related to the original control level: 
that is, whether it was normal or ele 
vated 


Discussion. The absence of signifi 
cant increases in serum lipids as a con 
sequence of ECT 
instances, would tend to lessen the 
fear of the shock therapy adversel 
affecting pre-existent Coronary athero 


in the majority of! 


sclerosis. While the threat of acute cor 
onarv occlusion and myocardial infar« 
tion alwavs exists following convulsive 
therapy in an individual with coronary 
artery disease, our results indicate that 
usually no significant lipid changes 
occur which might be considered 
factor in the aggravation of pre-existent 
coronary artery disease. 

THI EFFECT Ol EMOTIONAITI STRESS 
Wertlake et al2* and Rosenman and 
Friedman" found that continuous emo 
tional stress caused significant increases 
in serum cholesterol levels. Cathey® ar 


Groover’ have similarly noted increases 
in serum cholesterol in a large per 
centage of their patients as a result of 
emotional stress. The emotional stress 
of anticipating ECT did not signifi 
cantly affect the blood lipid levels in 
the majority of our patients. The ab 
sence of such effects in most of ou 
cases could be due to two factors 
First, our patients were all psychiatric 
Cuses, suffering from schizophrenia Or 
depression. The emotional responses in 
these individuals could not be consid 
ered normal regardless of overt mani 
festations: hence, it is difficult to know 
how deeply they were disturbed by the 
anticipation of ECT. Second, the stress 
situation was of short duration and pos 
sibly too transient to cause a_ blood 
lipid change. This was suggested by 
Beischer® as an explanation for his f: 
ure to find significant lipid chang 


following “mental stress” in his humat 


centrifuge ride and low pressure cham 


ber studies which were done in norma 
subjects. 

EFFECT OF PHYSICAL AND PHYS!O 
LOGICAL sTREsS. In spite of the marked 
physical and physiological stress n 
volved in the electroshock convulsicn, 
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stresses caused a decrease in serum cho 
lesterol. Selve!* 


response of serum lipids in his general 


recognizes a biphasic serum choleste 
adaptation syndrome. In our patients, 
the effects 


lipids could, in part, be 


atric patients 
the serum 2. No 
to the 
Nadeau 


could 


convulsion on signili 
due 
involved 

This, 


and possibly counterbalance 


physic al exertion 


ind) Larue in turn, 


modify of the actual con 


serum lipid effects of the convulsion 


which might result from adrenocortical tion to the eff 


(Interlingua on page 334 
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phospholipids, 


ot ow subjects, either as a result of 


emotional 


or adrenomedullary stimulation. The — physiological stress on serum lipids 
more consistent cholesterol elevations 
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effect of electric convulsive therapy 


ticipating electric convulsive therapy 


Our findings are discussed in r 


lipoproteins was studied in 14 psycl 


lipid levels was found in the major 


no significant lipid changes ensued in an 

most of our patients. This is contrary tients as compared to ours might 
to observations reported in other tvpes — explained by the lack of physical ey 
of studies of stress effects on blood — ertion effects in his subjects, all 
lipids. Kuhl and associates'' found that) =whom received electronarcosis wh 
immersion in cold water caused an in involves a more gradual shock and 
crease in serum cholesterol, although = convulsion 

Mann'* reported various physiological Summary and Conclusions. |. ‘| 
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\ COMPARISON OF THE LATEX FIXATION-WHOLE SERUM, LATEX 


FIXATION-EUGLOBULIN 


FRACTION 


AND BENTONITE FLOCCULA- 


TION TESTS IN THE LABORATORY DIAGNOSIS OF 
RHEUMATOID ARTHRITIS® 


By Howarp L. 


ASSOCIATI 


PROFESSOR Ot} 


MEDICINE 


ALEXANDER ULLoa, M.D.+ 


\larncaret Henry, M.D.+ 


STANLEY GriFFIN, B.S.} 


AND 


\lerryY LYNNE JOHNSTON 


dise ases 


m Rheumatic 
Alabama and Veterans 


PHere has long been a need for a 


finitive laboratory procedure to con- 


rm the diagnosis of rheumatoid arth- 


ritis. For the most part, this diagnosis 


been based entirely clinical 


ndings and the known characteristics 


the disease Obviously, in early 


ies or with atypical manifestations 


| the disease the diagnosis may often 


This fact has fre- 
resulted in delayed institution 


long cle laved. 


ently 


if therapy with possible resultant pro- 
ongation of disability. 


It had been recognized as early as 
0 that the serum from individuals 
th rheumatoid arthritis would ag- 
tinate the streptococcus organism 
ecil, Nicholls and Stainsby® ). Origi- 
ly this finding awas interpreted as a 
to the elusive etiology of the dis- 
It soon became apparent, how- 
that this reaction lacked specific- 
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itv: that the serum would agglutinate 
other bacteria and sensitized bodies as 
well, y rein- 
stituted studies of this agglutination 
phenomenon with a direct study of the 
serum protein resulting in such a re- 
action. It is possible that, though long 
’ this will still offer the best 
approach to unraveling the mystery of 
the cause of rheumatoid arthritis. 
Several attempts to utilize this ag- 
glutination phenomenon as a diagnos- 
tic test in rheumatoid arthritis were 
originally made but practically aban- 
doned because of the low incidence of 
positive reactions. In 1940, Waaler'’, 
and in 1948, Rose, Ragan, Pearce and 
Lipman" 


Researchers have recently 


agglutination 
test for rheumatoid arthritis using sen- 
sitized sheep red cells. Again, the rel- 
atively low incidence of positive reac- 
tions, especially in early and mild cases, 


devised an 
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led to a lack of enthusiasm for the ac isolation of this factor by Svartz et « 

ceptance of the Waaler-Rose test as of Sweden'>. It appears to be confined hi 
a routine diagnostic procedure in rheu principally to the gamma globulin | 
matoid arthritis. traction of the serum. The known affi 


Recently there have been described — itv of the rheumatoid factor for gamma I 
several laboratory procedures which globulin forms the basis for the agg! Mi 
are proving of value in the serologic — tinating activity 
diagnosis of rheumatoid arthritis. The Materials and Methods. susjects srupi 
latex fixation test using whole serum 4 total of 76 patients with a clinical diagni 
was described by Singer and Plotz in © of rheumatoid arthritis were included in t 


1956'7. The latex fixation using euglob- study. These patients were selected from t 
. Hillm: hritis Clinic ; ) ach 

ulin fraction was first described by fillman Arthr inic and from the tea se 

C K } | service of the University Hospital The crite 
eI ann F ersons’. re ot the American Rheu natism Assoc lation 

cently the Bentonite flocculation test maintained In est iblishi a the diagnosi 


rABLE 1.—NUMBER OF POSITIVE REACTORS IN ALL GROUPS USING 
THE WHOLE SERUM LATEX FIXATION TEST 


\ Tested Vo. 1 / 
Disease V | V } 
Rheumatoid Arthritis (definite 27 19 76 22 8] 69 74 
Rheumatoid Arthritis atypical 2 7 9 0 0 () 0 0 hi 
Rheumatoid Spondylitis 9 | 10 0 0 0 0 0 R 
Reiter's Syndrome l 0 | 0 0 0 0 0 
Still's Disease 2 ] 0 0 0 
Osteoarthritis 7 24 $1 0 0 0 0 0) 
Systemic L. E | 9 10 0 l 0 11 s 
Crout 2 0 0 0 0 0 (; 
Scleroderma l 0 0 0 0 0 
Shoulder-Hand Syndrome l 0 0 0 0 
Infectious Arthritis 2 2 t 0 0 ( 0 0 I 
Rheumatic Fever 0 3 0 0 0 0 
has been described ( Bozicevich these patients. For the purpose of this st 
This study was undertaken to com a agglutination t was not 
sidered as one t the diagnostic crit 
pare the relative sensitivity of these oe = 
nthe lal li There was a preponderance of females 
three procedures in the la oratory diag ratio of approximately 2 to 1. Theit 
nosis of rheumatoid arthritis. ranged from 19 to 72 years. Also inch 
The serological reactions used in are 9 patients whose disease is certainly 
these laboratory phenomena all depend clinically of rheumatoid arthritis 
on the presence in serum of a high ™ each of whom there was some ques 
fi ht hed led as to the diagnosis. We have grouped t 
ole ‘ 10 . 
— the together under the designation of aty] 
rheumatoid factor.” The exact nature — ;heumatoid arthritis. In addition. we | i 


of this factor remains unknown as to _ studied 71 patients who had musculosk« 
mechanism of its elaboration, chemical disease other than rheumatoid arthritis 


structure and pathological significance. they were classified — 11 separate 
However, it has been identified on "0SUC categories wie 1 
PROCEDURE. The latex fixation test 


electrophoretic and ultracentrifuge pat- performed according to the method of Ss) 


terns and there is a recent report of and Plotz!7. This test substitutes antigeni 


\ 
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rt latex particles for the customarily used 


eep erythrocytes as carriers of some com- 


{ 


nent of gamma globulin. The 1 to 20 
ution was arbitrarily selected and results 
reported simply as negative or positive. 
latex particle size was 0.8140 microns. 
ction IT lypholyzed human gamma glob- 
1 served as the sensitizing agent. 
\ positive and negative control was in- 
led with each group of sera tested. Agglu- 
ition was considered to be present if the 


pernatant was re latively clear after centri- 


ing and agglutinated particles could be 
with a hand lens after gentle agitation 
re recently we have employed the Hyland°® 


method as a simplification of this pro- 
re 

rABLE 2 NUMBER OF POSITIVE 

THE EUGLOBULIN L 

No. Test 
ve 
Rheumatoid Arthritis (definite 27 0) 
Rheumatoid Arthritis (atypical 2 6 
Rhetimatoid Spondylitis Ss l 
Reiter's Svndrome | 0 
Still's Disease l l 
gren s Syndrome 8 
Osteoarthritis + 16 
Systemic L. | 0 7 
Crout 2 
erodern i l 
Shoulder-Hand Syndrome 0 2 
Infectious Arthritis 2 2 
Rheumatic Fever 0 ) 


flobulin fractionation was performed at 

6.1 to 6.4 using the method of Craig, 
\ id Persons®, The serum is diluted 
0.0027 HCl and precipitated at 4° C. 
15 minutes followed by cold centrifuga- 
ind finally diluted back to the original 
e with 0.9% saline. The latex test as 
ned above was carried out on the re- 
nt solution 


he Bentonite flocculation test was carried 


is described by Bozicevich, et al.3. In 
proce dure the suspended particles of 
ning Bentonite clay are obtained by 


tive gravity for uniform size. These are 
tized with Fraction IL lyophilized gamma 
and incorporated in a 2-fold_ serial 
mn, dropslice flocculation. This can be 


reted micros ally as positive if floc- 


] 
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culation of 2 plus or greater occurs at o1 


above a dilution of 1:32 


Results. The results of the latex fixa- 
tion procedure using whole serum are 
summarized in Table 1. Of the 76 pa- 
tients with an established clinical diag- 
nosis of rheumatoid arthritis, 56 (74%) 
were positive reactors with the latex 
fixation procedure using whole blood 
serum. An analysis of the results of 
the test based on sex revealed that 
81% of the males showed positive reac- 
tions while only 69% of the females were 
positive reactors. 


REACTORS IN ALL GROUPS USING 
ATEX FIXATION TEST 


Later Fixation — Euglobulin Fraction 


ed No. Positive 1. Positive 
1 1 Mf 7 
rat) 24 4] 65 So S4 86 
8 0 0 0 0 0 0 
9 0 0 0 0 0 0 
] 0 0 0 0 0 0 
2 0 0 0 0 0 0 
20 0 0 0 0 0 0 
7 0 l l 0 14 0 
2 0 0 0 0 0 14 
2 0 0 0 0 0 0 
2 0 0 0 0 0 0 
+ 0 0 0 0 0 0 
2 0 0 0 0 0 0 


None of the patients with atypical 
rheumatoid arthritis showed a positive 
reaction. Of the other musculoskeletal 
disorders included in the study, only 
one patient with systemic lupus ery- 
thematosus gave a positive test. 

The results of the latex fixation pro- 
cedure using the euglobulin fraction 
are summarized in Table 2. The sera 
of the same 76 patients with rheuma- 
toid arthritis previously described were 
examined. This procedure gave an in- 
crease in the positively reacting rheu- 
matoid sera from 74% to 86%. Again, a 
greater number of males had positive 


Iviand Laboratories, Los Angeles, California 
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this 
failed to detect any positively reacting 


reactions. Likewise, 
sera among the 9 patients with atypical 
findings but suggestive of rheumatoid 
arthritis tested; however, one patient 
with Sjorgren’s syndrome gave a posi 
tive reaction 


rhe results using the Bentonite floc 


culation test are summarized in Table 


were examined employing this method 


and an augmentation of positive reac 


tors to SS% was noted. 


rABLE 3 NUMBER OF POSITIVE 
THE BENTONITE 
\ 
Diseas V I 
Rheumatoid Arthritis (definite 27 19 
Rheumatoid Arthritis atypical “4 
Rheumatoid Spondylitis 8 l 
Reiter's Syndrome 0 
Still's Disease 
Sjogren s Syndrome 0) 
Osteoarthritis 
Grout 0 
Scleroderma 
Shoulder-Hand Svndrome 
Infectious Arthritis 2 2 
Rheumatic Fever 0 2 


showed anv positive reactions. How 


ever, an additional patient with svs 


temic lupus ervthematosus showed 


positive reaction and 2 of the 3 


hand syndrome were positive reactors. 


Comment. The patients with a clini 
cal diagnosis of rheumatoid 
who showed an agglutinating activity 
in none of the 
being subjected to a latex 


procedure as described by 


such testing may reduce the size of 
this group. Certainly as more informa- 
tion is accumulated concerning the 


Medical Scie neces 


procedure 


3. The sera of the same 76 patients 


None of the 


so-called atypical rheumatoid arthritis 


pa- 
tients previously diagnosed as shoulder 


arthritis 


3 tests applied are 
inhibition 
Hall, 
Mednis and Bayles’. It is possible that 


March, 1959 


rheumatoid factor especially of the 


influence of duration, severity an 


treatment of the disease, we mav ex 
pect a more definitive understandin 
of the disease and the reasons for th 
presence of positive and negative react 
ing activitv. Certainly 
that the 


achieves only partial and possibly, 


it is possibl 
euglobulin tractionatio 
some instances, insufficient separatio 
of the agglutinating factor from its in 
hibitors as suggested by Ziff et al?! 
Confirming the observation of Olse: 
and Rantz, female patients with definit 


REACTORS IN ALL GROUPS USING 
FLOCCULATION 
B ntor I 
Vo. Po / 
76 25 42 ( 9 RS 
2 0 0 0 
S 0 2 0 25 2 
2 0 ( 
0 2 4 0 ( 6 
4 0 0 ( 


clinical evidence of rheumatoid art 
ritis had negative tests more frequent 
than comparative males'*. These aut! 
ors suggested the possibility of a diffe 


ent disease occurring in middle-ag 


women which is characterized by pain 


ful, symmetrical joint swelling 

We have not attempted to make ai 
definite studies in establishing corre! 
the 
and titers of the agglutinations. Thi 


tion between activity of dise: 


particular point has been pursued 


several workers, some attaining go 
and MM 
Kal 


oth 


(Brown, Bunim 


Heller, 


na Rose et al 


correlation 
Ewen, Jacobson and 


ind some 


> 


i} 
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Holley et LABORATORY 
t (Alexander and deForest', Bell’, 
Scott!" ). The basis for the discrepancies 
mild seem to be due to small series 
i most reports, inadequately defined 
criteria of activity insufficiently 
sensitive methods. 

In this series no agglutinating activ- 
ity was found in sera from patients 
with osteoarthritis, ankylosing spondy- 
litis, gouty arthritis, Reiter's syndrome, 
Still’s disease 
irthritis, and rheumatic fever. More- 
over, it is generally believed that the 
ver-all incidence of positivity in other 


scleroderma, infectious 


than rheumatoid arthritis, 
ch as systemic lupus erythematosus, 
scleroderma, and periarteritis nodosa, 


is somewhat less than 34%, and most 


of these cases were conditions closely 
related to rheumatoid arthritis (Ziff ) 
Several authors have reported positive 
tests in diseases other than rheumatoid 

thritis, using, for the most part, only 
one serologic test. Ziff and associates?” 
have noted a 16% incidence of positives 
in patients with infectious hepatitis. 
Peltier and Christian™, Roth- 


ermich and Philips'® 


Others 


have found posi- 


serologic reactions in patients with 
syphilis as well in trichinosis (Ep- 
stein, Engleman Ross*), and 
rheumatic heart disease (deForest, 
Mucei and Boisvert?). More recently, 
Kunkel, Simon and Fudenberg" have 
found positive latex precipitive 
tests in patients with sarcoidosis, kala- 

r and cirrhosis of the liver, all ap- 
parently without clinical manifesta- 
tions of rheumatoid arthritis. 

\ll this information is of interest in 
evaluating the clinical picture with the 
laboratory test for the diagnosis of the 
ise, bearing in mind that the sev- 
el tests now in current use vary in 
complexity, specificity and sensitivity. 

immary. This study compares the 
nuinber of positive and negative sero- 
log cal tests for rheumatoid factor ob- 
d using the whole serum latex fix- 


ation method, the 
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euglobulin — latex 
fixation method, and the Bentonite 
flocculation method. 

Included in the study were 76 pa- 
tients who met the criteria of the 
American Rheumatism Association for 
definite rheumatoid arthritis, 9 patients 
with disease clinically suggestive of 
rheumatoid arthritis, but not fulfilling 
the ARA criteria, designated as atypical 
rheumatoid arthritis, and 71 patients 
with musculoskeletal disease other than 
rheumatoid arthritis. 

Sera from all patients of each group 
were tested by the whole serum latex 
fixation method, the euglobulin latex 
fixation method, and the Bentonite 
Hocculation method. 

Of the 76 patients with an estab- 
lished diagnosis of rheumatoid arthritis 
74% showed positive reactions by the 
whole serum latex fixation procedure. 
When the number of positive reactors 
in this group were analyzed according 
to sex it was found that 81% of the 
males were positive but only 69% of 
the females were positive. None of the 
patients with atypical rheumatoid 
arthritis showed a positive reaction by 
this method, and of the group with 
other musculoskeletal disease only one 
patient with systemic lupus erythema- 
tosus gave a positive test. 

Using the euglobulin latex fixation 
procedure, S6¢ of the definite rheuma- 
toid arthritics gave a positive result. 
No patient with atypical rheumatoid 
arthritis gave a positive test and from 
the group of patients with other muscu- 
loskeletal disease one patient with 
Sjogren's syndrome gave a_ positive 
result. 

Employing the Bentonite flocculation 
method, 88% of the patients with defi- 
nite rheumatoid arthritis gave positive 
There was no_ positive test 
among the group with atypical rheu- 
matoid arthritis. In the group with 
other musculoskeletal disease, however, 


results. 
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le 
another patient with systemic lupus viously diagnosed as shoulder han AG 
ervthematosus and 2 of 3 patients pre syndrome were positive reactors. 
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SUMMARIO IN INTERLINGUA 


Un Comparation Del Diagnoses Laboratorial De Arthritis Rheumatoide Per Le 
Test Del Fixation A Latex Con Sero Total, Le Test Del Fixation A Latex Con Le 
Fraction Euglobulinic, E Le Test Del Flocculation A Bentonite 


Le presente studio compara le numeros del positive e negative tests serolo 
pro factor rheumatoide que es obtenite per le methodo de fixation a latex « 
sero total, le methodo de fixation a latex con euglobulina, a le methodo de flocé 
lation a bentonite. 

Esseva includite in le studio (1) 76 patientes qui satisfaceva le criterios « 
Association American de Rheumatologia pro definite arthritis rheumatoide 
Y patientes con un morbo clinicamente suggerente arthritis rheumatoide 
satistacer le criterios del AAR (hic designate como atypic arthritis rheumatoid 
e (3) 71 patientes con un morbo musculoskeletic altere que arthritis rheumatoi 

Seros ab omne le patientes in omne le gruppos esseva testate per omne le tres 
methodos mentionate. 

Inter le 76 patientes con un establite diagnose de arthritis rheumatoide, 74 
manifestava positive reactiones per le methodo de fixation a latex con sero total 
Quando le numero del reactores positive in iste gruppo esseva analysate secundo 
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le duo sexos, il esseva trovate que 81% del masculos esseva positive sed solmente 
69% del femininas. Nulle del patientes con atypic arthritis rheumatoide mani- 
festava un reaction positive per iste methodo, e in le gruppo de altere morbos 
musculoskeletic, solmente un patiente (con systemic lupus erythematose ) habeva 
un test a resultato positive. 

In le caso del methodo de fixation a latex con euglobulina, 86% del patientes 
mn definite arthritis rheumatoide monstrava resultatos positive. Nulle patiente 
con atypic arthritis rheumatoide monstrava positivitate in iste test, e inter le 


itientes con altere morbos musculoskeletic, un sol, con le syndrome de Sjogren, 


esseva positive 

In le caso del methodo de flocculation a bentonite, 88% del patientes con definite 
rthritis rheumatoide monstrava resultatos positive. Nulle test esseva positive in 
gruppo de patientes con atypic arthritis rheumatoide. Tamen, in le gruppo 
con altere morbos musculoskeletic, un secunde patiente con systemic lupus 
ervthematose e 2 de 3 patientes previemente diagnosticate como suffrente de 


vndrome ce spatula e mano esseva reactores positive. 


=| 
R 


By Cart C 


first de 
a century ago (Christian 


Ipioparuic — pericarditis, 
scribed 
is being recognized rather frequently 
at the this, 


however, little progress has been made 


present time In spite of 


in Clarifying its etiology. Recently a pa 
tient was encountered who presented 
with acute pericarditis, at the time 
who, 10 


first symptoms, devel 


presumably idiopathic, but 
after the 
oped the clinical picture of severe in 
Because of the 


paucity of recorded instances of this 


davs 
fectious mononucleosis 


issociation, this case is being reported 


Case Report. R.].. a 22-vear-old man, was 
Set t the Maury County Hospit il emet 
CV I » the evening of June 2, 1957, 
( ipl | f severe substernal pain ractiat 
in { the left arm This pam had first been 
noted 2 davs previously It was of radual 
nset and of a dull. steady character, begin 
nin beneath the middle and lower sternum 
nad he present ilso in the inner spe ct ot 
thr left il iS far iS the fourth ind fifth 
digits. It had been noted that deep inspit ition 
warkedly a ravated the pain 
ri lav before admission. the patient saw 
physi ian who found his te nperature L102 
| liagnosed “flu.” and administered anti 
biotics and analgesics. The pain continued in 
remissions and exacerbations the remainder of 
that night, and the dav of admission 


excruciating in character 
sought relief at th 
room. He had found that he was 
ortable reclining it an angle of 45 


1 
lt la vy became 
| the patient 

I 


emergency 


hospit il 


h id been no respi itorv or other symp 


toms of note. Past history revealed no signifi 


ant illine SSCS 


Physic il examination reve tiled pale pel 
spirin sthenic young man groaning trom 


pain lemperature was 99° | 
99 blood 


iS ¢ lammy: 


pulse 


70: respiration pressure 120/90 
there Was no 
throat 


distention 


The he id eves, ears, nose, and wer 


There was no venous 


ACUTE PERICARDITIS AS THE 
INFECTIOUS MONONUCLEOSIS 


GARDNER, ]R., 


COLUMBIA, TENNESSEI 


INITIAL MANIFESTATION OF 


M.D. 


te 

ior ly iphadenopathy he trachea was m 
lear. The heart w ft normal size id re 

r, except for mild ore piratory urhythn 
Phe heart tones wet nildly mufled 
or perl lial fricti rub wer 
Fhe abd nd extremities w 

t remarkablk rdiogram tak 
it the time showed S—T segment elevati 
tf 2 mm. in le ls I, ¥ | wit! i les 
clevatic in leads Il VI \ 
i > om Ss | depre iVR bi | 
Phe electro f a 
ericarditis was 1 

Laboratory stucic ext \ 
white blood count of 6.500. with 44 pe 
orp| nu le irs 5 ly ind 
monocytes, sone lymphoeyt ippe 
il itvpical. The he lobin was 15.4 
hematocrit, 49; sedimentation rat »0) 
| hi urinalysis rie itive 

During the first 5 | spital davs the partic 
had an irregular temperature of 98.6 
L00.6° The blood pressure pulse ind 1 
pirations were in the normal range. Follow 
initial relief from pain the patient had litt 
liscomtort until the fourth hospit il dav wl 
pain became very ere requiring lar 
unounts of, narcoti ver a period of 
hours. A chest film on the third hospital « 
was normal An electrocardiogram on. tl 
date showed the S-—T segments. still sor 
what elevated in the leads previou ly not 
followed by inversion of the T waves in 
the S¢ le ids i\ R | We | Ss | sli htly 
pressed with an upright T (Fig. 2 An ¢ 
trocardiogram on the seventh hospit 1 day \ i 
within normal limits. The first and se 
strength tuberculin tests wer negative 
was the histoplasmit test During the 1 
8 hospital days, the physical examination 
mained consistently negative. The patient 
well from the fifth through the seventh |] 
pital days 

On the eighth dav the chest | 


recurred, again worse on inspiration and 3 
ating to the left arm ind 


again re qui 


amonnts of narcotics. It persisted ul 
the eleventh hospital day and thereafter 


not recur. On the ninth day his temperat 


1 


te 


Gardner: tNITIAL 


MANIFESTATION OF 


INFECTIOUS MONONUCLEOSIS = 353 


ared atypical. The platelets appeared re- 
d. Also on this date the heterophil ag- 


se to 104° F., and it remained from 102 glutination was positive in a titre of 1:896; 
LO4° FB. for the next two days, gradually — cold agglutins were positive 1:4. By the tenth 
ereafter returning toward normal. At the — day the patient’s rash had spread to cover 
ne time the patient complained of a very the extremities, the neck, and the face, the 
re throat, with extreme discomfort on swal macular lesions being quite dense on the 
ving. It was noted that the posterior soft torso and proximal extremities, less dense on 
late, uvula, tonsillar pillars, and pharynx the distal extremities and face, and absent 
ere all fiery red without a membrane. The — on the palms and soles. Numerous lesions on 
rvical glands became markedly swollen and the back developed hie morrhagic centers. The 
ider, the axillary glands moderately so lesions were moderately pruritic. 
6-2-57 
33333523 33 
I AVR 
AVF Vs 
] Admission electrocardiogram showing concave S—T elevations in leads I, II, aVL. 
aVF and V:, with S-1 depression in aVR 
lungs remained clear, the heart normal On the eleventh day the patient began to 
wuscultation. Also on the ninth day, a improve and he felt well thereafter. His sore 
m-colored, macular rash appeared on the throat and swollen tender glands rapidly 
t, abdomen and back. On the same date — subsided, his temperature returned gradually 
white blood count was 28.600 with 244 toward normal. the chest pain did not recur, 
ented = polymorphonuclears, 14% stab — and his rash slowly faded. An electrocardio- 
s, 59% lymphocytes, and 1% monocytes gram on the eleventh hospital day again 
is noted that 98% of the lymphocytes showed changes consistent with a subacute 


pericarditis; namely, S-T segment elevation 


in leads IT and aVL 


and inverted T waves in 


Fig. 2 An electrocardiogram on the third day showing a return of the S—-T segments t 


:0ormal with T wave inversions in the same leads and upright T waves in aVR 


Fig. 3 An electrocardiogram on the eleventh day, following a normal tracing (not sh 
on the seventh day. S-—T elevations are seen in If and aVL with T wave inversion in 


II, II, aVF and \ 
304 
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eads Il, and aVF (Fig. 3). On the 
eventeenth hospital day, at the time of dis 
harge, the paticnt was asymptomatic 
that normal 
xcept for a slight rash which persisted on the 
rso. On this date the white blood count was 
300, with 33% 


yinphocytes 


. Physi 


il examination at time 


Was 


polymorphonuclears, 59% 
monocytes and 5% eosino- 
jhils. Sixteen per cent of the lymphocytes 


ere still classed as atypical. The heterophil 
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Discussion. Idiopathic pericarditis is 
a benign condition of acute type, last- 
ing from a few weeks to several months, 
prone to relapses (Tomlin, Logue and 
Hurst®*), but nearly always ending in 
complete recovery. The etiology of idio- 
pathic pericarditis remains obscure. 
Several cases have been reported asso- 


m 


on this date 224. 


Zz it is to be 
friction rub was never 
rd, although it was repeatedly listened for 
the patient in various positions. 
Vhen seen at the office 11 days following 
harge, the patient felt well, though still 
k. His weight was 137 Ibs., 27 Ibs. less 
) one month previously. Physical examina- 
and blood When 
1 again 2 weeks later he was feeling well, 
ing weight, and moderately active. Ex- 
nation and electrocardiogram at this time 
e normal (Fig. 4 


was | noted 


a pericardial 


studies were normal. 


Electrocardiogram 6 weeks after onset of illness showing a return toward normal. 


ciated with primary atypical, or virus, 
pneumonia (Evans'”, Finkelstein and 
Klainer'?, Fuller and Quinlan", 
Wolff*). Numerous cases have been 
associated with upper respiratory infec- 
tions, at least many of which have been 
presumably viral in type ( Carmichael 
et al, Evans’, Levy and Patterson", 
Nathan and Dathe**, Reid et al.**),. 
Cases have been associated with other 


7-12-57 
I AVR Vo 
II AVL Ve 
= AVF Vs 
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viral, or presumably viral, diseases of 
a more generalized type, notably infec 

tious mononucleosis (Célice et al, de 
Marsico’, 


Fazio and Evans and Gray 


biel!', Kramer'®, Miller, Uricchio and 
Phillips** Roseman Barry? 
Shugoll Soloff and Zatuchni*! 


Sheldon 
epidemic myositis ( Bing! 
Csonka and Oates' 
(Wein 


Cases have also been reported 


lymphogranuloma venereum 
et al 
Reiter s syndrome 
and Coxsackie virus intection 
stein 
associated with tonsillitis (Morison=". 
Nathan and Dathe**), presumably bac 

terial, and certain of the other upper 
respiratory intections previously noted 


Levy and 


Nathan and Dathe Reid 


Carmichael et al.*, Evans 
Patterson 


etal may have been primarily bac 

terial in tvpe. The theory has been ad 
vanced that contact transmission may 
occul Bing', Evans'’). That a few 


cases of acute pericarditis are allergic 
in etiology is well-documented ( Hark 
avv'*, MeKinlay*", Zivitz and Oshlag 

In these however, 
philic pleural effusions, pulmonary in 
filtrates 


alle 


mstances, COSTINO 


manifestations ol 
have been striking. A 


and other 
few in 
stances of acute pericarditis have been 
reported following operations not in 
volving the heart. These include thy 


roid procedures involving only the neck 


Spear“), hernia (Butsch?), gallblad 
der (Butsch* and sinus operations 
(Evans Recently Dressler® has 


drawn attention to the similarities be 


tween th post-commissurotomy svn 
drome and idiopathic pericarditis. He 
postulates that this tvpe pericarditis 
may be due to rheumatic involvement 
of the pericardium. Acute pericarditis, 
it is well recognized (McKusick and 
Harvey?! ), may also occur in the course 
of acute infections by pyogenic organ 

isms, the tubercle bacillus, and proto 

zoal and mvcotic organisms: in various 
connective tissue disorders; in certain 


metabolic and in neoplastic diseases; in 


\Viedical Sciences 
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mvocardial intarction: and t 


trauma. In most such instances, the 
presence of the primary etiologic 
process will be readily apparent, al 


though at times difficulties in diagnosi 
will arise when the pericarditis is th 
primary or initial manifestation of th 
clisease process This occasionally 
occur, especially in the connective tis 
sue disorders 

Phe cardinal clinical features of peri 
carditis include anterior chest pair 
accentuated by inspiration, cough and 
bodily movement, and either peri 
characteristi 
both 


The electroc ardiographic features 


cardial friction rub or 


electrocardiographic findings or 


acute and subacute pericarditis hav 
been described in detail Logue an 
Wendkos \vers and have bee 


demonstrated to be due to subepicar 
dial Phe 


shows these in ty pical form 


mvocarditis present Cas 


Infectious mononucleosis is likewiss 


a common illness, the etiologic agent 


of which has not vet been identified 
Presumably it is an infection due t 
one or more closely related viruses 
Also, there is no specific test tor intec 
tious mononucleosis. The heterophi! 


antibody agglutination, though positis 
in the majority of cases at some tim 
during the illness Leibowitz! 
Pathe 
that 


the more severe forms of mononucles 


nevertheless a nonspecilic test 
logical studies have revealed 
sis lymphocytic and mononuclear 
infiltration mav be found in all orga 
of the body (Custer and Smith‘). TI 
chief clinical features of 


sis include a septic fever of intermittent 


mononucl 


type lasting for several days to 
3 weeks, lymphocytosis with abnorm 
lymphocytes in the peripheral bloo 
painful lymphadenopathy and phary 
gitis, and splenomegaly. In recent yea 
it has become recognized that this d 
ease may affect most of the organs 
the body (Smith*’). Neurological cor 


E 
| 
| 
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plications include: 


serous meningitis, 
encephalitis, meningoencephalitis, acute 
polyneuritis, and peripheral neurop- 
Other complications 


rupture of the spleen, spontaneous or 


ithy include: 
nearly so hepatitis; hemolytic anemia; 


thrombocytopenic purpura, various 
manifestations; 


adenitis: 


pulmonary and cardiac 


icute mesenteric abnormal 


urinary findings: and certain ocular and 
kin lesions 
The matter of 


intee tious 


involvement 
mononucleosis has been 
studied (Jafle, Field) and 
Leibowitz! Wechsler, 
Sills** Significant 
clinical involvement is apparently quite 


cardiac 


xtensively 
\laster'! 

Rosenblum and 
rare. Electrocardiographic abnormal. 
attributable to the illness may be 
found, however, in a considerable per- 
centage. 


ties 
These findings consist usually 
waves in various leads 
interval, 


f abnormal ‘1 
prolongation of the 


both. Second degree block has been 
found temporarily instances. 
and nodal rhvthm have 


o been noted. 
linical or electrocardiographic evi- 
dence of peric arditis in infectious mon- 


leosis Occurs 


nd Gravbiel! 


only rarely. Evans 
reported 4 cases which, 
the basis of prolonged low voltage 
slight inversion of T waves, indi- 
ted what they thought to be electro- 
rdiographic evidence of pericarditis. 
One of these 4 had radiographic en- 
rement of the silhouette 
ring the disease. In 
other, a rub was noted, apparently 
thout pericardial or cardiac symp- 


cardiac 


course of the 


us. A fifth case presented as acute 
carditis with effusion, and had an 
vated heterophil titer with lympho- 
tosis, though the usual clinical signs 
o| infectious mononucleosis were lack- 
In addition to these 5 cases, in 2 
which the evidence for pericarditis 
s not appear conclusive, and in one 
which the clinical picture of infec- 
t. us mononucleosis was not described, 


MANIFESTATION OF 
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9 other conclusive cases of acute peri- 
carditis associated with infectious mon- 
onucleosis have been reported Ceélice 
et al’, de Fazio and. Marsico*, Kramer" 
Miller, Uricento and Phillips*, Rose- 
man and Shugoll*® Soloff and 
Zatuchni*! ‘Too of these re ports have 
appeared within the last 6 months 
(Roseman and Barry**, Shugoll’® ) 


Analvsis of these 


cases reveals an 
age range from 17 to 42 years. The 
present one is only the fifth case re- 
ported in which pericarditis was the 


initial manifestation of the disease. In 
2 of the 3 cases of Miller et al.** the 
pericarditis preceded development. of 
clinical mononucleosis by 
1% and 3 weeks, in the case of Roseman 
and Barry?’ it preceded it by one week, 
and in the case of Shugoll®* by 5 days. 
Pain appears to have been a prominent 
feature in all but 2 or 3 of these cases. 
\ pericardial friction rub was heard in 
6 or 7 of the total cases, or about one- 
half. Transient enlargement of the car- 
diac silhouette 
time in 6 


infectious 


Was present at some 
instances. Serial electrocar- 
diographic changes typical of, or com- 
patible with, pericarditis are described 
in all case reports. In a number of 
instances, however, the acute electro- 
cardiographic phase of S-T segment 
elevation was not observed. 
Summary. A case of acute pericar- 
ditis followed 10 days later by clinical 
infectious mononucleosis has been pre- 
sented. The pericarditis was character- 
istic clinically of the acute idiopathic 
type. Acute pericarditis is felt to be 
one of the varied manifestations of 
infectious mononucleosis, and this vari- 
ety of pericarditis should not, strictly 
speaking, be included in the idiopathic 
category. With the increasing precision 
in diz gnosis of virus diseases by sero- 
logic and isolation methods presently 
being gradually realized, it seems 
likely that more and more cases of 
acute benign pericarditis will be sep- 
arated from the idiopathic group. 
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SUMMARIO IN INTERLINGUA 
Pericarditis Acute Como Manifestation Initial De Mononucleosis Infectiose 


E's presentate un caso de pericarditis acute, sequite 10 dies plus tarde per clin 
mononucleosis infectiose. Le pericarditis, in su manifestationes clinic, esse. 
characteristic del typo idiopathic acute. Es opinate que pericarditis acute es u 
del variate manifestationes de mononucleosis infectiose, e iste varietate d 
pericarditis non deberea—a strictemente parlar—esser includite in le categon 
idiopathic. Viste le crescente precision diagnostic in morbos_ virusal, que ¢s 
currentemente e gradualmente effectuate per methodos serologic e isolational, 
pare probabile que plus e plus casos de acute pericarditis benigne va ess 
separate ab le gruppo idiopathic. 
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Viruses would appear to possess 
ertain which make 


them of special interest when trans- 


characteristics 
ference of infection from one animal 
iost to another is involved. The fact 
hat they propagate within cells and 
re so intimately related to the cell's 
hysiology would seem to set them 
part Perhaps because propagation 
takes place within the cell, adaptation 
a marked characteristic. A changed 
ipacity to invade a new host is asso- 
ited with a new disease-producing 
le. This would appear to be important 
one considers viruses that are nor- 
lly pathogenic in animals but occa- 
mally may be invasive for man. It 
iphasizes, too, that no virus found in 
imals whether a disease producer or 
e in biological balance should be 
nsidered unable to become a patho- 


n for man. 


The possible variation in properties 
because of periodic environmental 
changes produces a new population of 
viral particles which possess charac- 
teristics at variance with those ordi- 
narily found in the original host. Upon 
this factor are based several of the most 
efficient immunizing agents. 

The reason for emphasizing these 
points is to indicate that any relation- 
ship between viruses found in lower 
animals and man must not be consid- 
ered static. Rather, because biological 
changes are constantly taking place, 
there can be no fixed relationship. 

Obviously, within the confines of 
this paper, consideration cannot be 
given to viral agents of all animals nor 
all viral agents of each animal. There- 
fore this article will deal only with a 
limited number of conditions found in 
domestic animals and birds. It may 


( 359 ) 


360 The American Journal of the Medical Sciences « 


be advantageous to enumerate in tab- 
ulated form the conditions, also the 
animals and birds to be considered. 
VIRUSES THAT MAY BI 
FROM: 


PFRANSFERRED 


HORSE TO MAN; 
Encephalomyelitis (Western Type 
Encephalomyelitis (Eastern Type 
Encephalomyelitis (Venezuelan 

Type ) 
Encephalitis (Japanese B. 
Encephalitis (St. Louis 
Infectious Anemia 


COW TO MAN: 
Vesicular Stomatitis 
Foot and Mouth Disease 
Cow Pox 


SHEEP TO MAN: 
Louping Ill 


DOG TO MAN; 


Rabie S 


CAT TO MAN: 
Cat Scratch Fever 


FOWL TO MAN: 
Newcastle disease 
Ornithosis ( Psittacosis ) 


VIRAL AGENTS OF HORSES PATHOGENK 
FOR MAN. It is unlikely that the viral 
agents of horses known to cause infec- 
tion in man form a complete list. Sev- 
eral agents are not native to the horse 
but affect him as an accidental by- 
stander in a manner similar to that in 
which man is affected. However when 
epizootics are in progress the horse 
may be a supplementary but transient 
reservoir of virus from which man re- 
ceived an infective agent. The majority 
of these agents are arthropod borne 
and this may determine the narrow 
geographic limits within which are 
found certain conditions. 
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EQUINE ENCEPHALOMYELITIS. Clinical] 
histories seem to indicate that this dis 
ease has been present from time to 
time in horses in North America. It 
was not until 1930, however, when 
Mever, Haring and Howitt!’ isolated a 
specific virus, that light was thrown o1 
the nature of the causative agent. This 
was soon followed by the demonstra 
tion by Ten Broeck and Merrill®? that 
the agent found in horses th 
Atlantic States differed serologically 
from that found in the West. Although 
the two agents produce a similar clin 
ical condition they are nevertheless of 
different serotypes. Still another sero 
type was added later when in 1939 
Kubes and Rios!’ in Venezuela isolated 
a virus which produced a clinical dis 
ease of horses similar to that produce é! 
by the Western and Eastern’ types 
Each of these in general has been con 
fined to a geographic region. Each of 
these types was shown capable of in 
vading and producing encephalitis in 
this being confirmed on 
many occasions. 

Two factors would appear to be of 
especial interest. That the different 
types of virus are confined withi 
rather definite although extensive ge 
graphical limits seems certain. This 
has opened a field for extensive inve 
tigation that has vet to throw light o1 
the question. It would seem that wu 
known biological reservoirs are nec 
sary to maintain the infective age! 
from year to vear. Neither the hor 
nor man is a reservoir because tl 
virus disappears from the blood with 
a few days. Therefore it is likely th 
some other form or forms of life 
required in which a biological balance 
can be achieved. It may well be that 
different types require different b 
logical reservoirs and this in turn « 
termines the geographic distribution 
has been demonstrated that sons 
mosquitoes may carry the infection but 


th 
\\ 
li 
hy 
In 
is 
h 
VE 
h 
nN 
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evidence suggesting that vectors carry 


the virus over from one season to an- 

lacking. Information on this 

whole broad field is exceedingly spotty 
nd not suffic iently complete to form 
i patte 


other is 


\n interesting point touching this 
field is the number of inapparent infec- 
Following the 1941 outbreak in 
Western C Mitchell and Pullin'* 
made a survey of human sera using the 
of neutralizing antibody as a 
Sera was 
accepted when taken from indi- 
viduals having no_ history. of clinical 
nfection. The results that 
almost 19% of the sera from persons in 
\anitoba anti- 
body. As sera were obtained 
from persons in Ontario and Quebec. 
lwo persons in Ontario showed neu- 
ralizing antibody of whom one had 
from the West and the other 
lived on the border of Manitoba. No 


serum possessing neutralizing antibody 


tlons. 


anada, 


presence 


criterion of past infection. 


( nly 
indicated 
showed 


neutralizing 
it ontrol, 


come 


s found in Quebec. This appears to 
icate a sharp demarcation line re- 
lting either from the reservoir source 
of virus or the presence of an appropri- 
ite vector. There 
pected number of 
been infected. 

St. Louis Virus Encephalitis. In 1933 
mi epidemic of encephalitis occurred 
WmMong persons in the St. 
From material taken from an infected 
individual Webster Fite?*, also 
\lacKenfuss, Armstrong and Webster", 
isolated a virus that possessed distinct 


was also an 
who 


unex- 


had 


persons 


Louis area. 


properties. Again the native reservoir 
is unknown. However, in 1941 Cox, 
Philip and Kilpatrick? showed that 
horses are susceptible to the virus. A 


later, Hammon, Carle and Izumi"! 
confirmed this. It is unlikely that the 
horse is the native carrier of the virus 
ali ough under certain conditions he 


bea te mporary reservoir. 
several other viruses hav- 


he re are 


PATHOLOGY AND BACTERIOLOGY 
ing similar properties. These include 
Japanese B isolated in 1935*!, Russian 
Spring-Summer isolated in 1938, and 
California virus isolated in 1952. What 
biological relationship, if any, they have 
with the horse has not been determined 
but it seems unlikely that he plays a 
conspicuous role. 

A number of the viruses mentioned 
have a serological relationship determi- 
nable by the complement fixation or 
virus neutralization test. As an example 
Western and Eastern equine viruses 
are slightly related to each other but 
not to the Venezuelan type. There is 
also antigenic relationship be- 
tween St. Louis, Russian Spring-Sum- 
mer and California viruses. 


some 


The fact that certain arthropods may 
act as vectors in the laboratory 
that virus has been found 
some 


and 
them in 
field conditions 
would seem to indicate that they sup- 
ply the vital connecting link between 
the source of and the victim. 
However, much research remains to be 
done in this field before firm opinions 
can be formed. 


instances under 


virus 


\ problem of equal or more impor- 
tance is related to the continuing reser- 
voirs of virus. Work already done sug- 
gests that birds may pli Ly this role. But 
again the field requires much more 
extensive work before a sufficiency of 
evidence can be accumulated. 

Equine Infectious Anemia. A most 
remarkable viral condition of horses is 
widely distributed. The virus possesses 
some unusual characteristics. Affected 
animals may die from an acute attack 
lasting only a few days or they may 
appear to recover slowly although they 
remain carriers for life. There are a 
few instances of human infection, the 
case of Luhrs being a classical example. 
Luhrs was the head of the Veterinary 
Service of the Imperial German Army" 3 
He accidentally pricked his finger with 
a needle contaminated with the virus. 
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He became infected and was quite ill 
for several months. Virus could be re- 
covered from his blood for at least 3 
vears. 

However, the number of instances of 
this kind is extremely small and the 
infection in man is but a rare phe- 
nomenon. 

CATTLE TO MAN. Vesicular Stomatitis. 
The virus producing this infection in 
cattle is equally invasive tor the horse. 
It has a wide geographic distribution 
and although the resultant disease was 
seen from time to time it remained un- 
recorded until 1901 when Theiler?* of 
South Africa recognized it as a sep- 
arate entity. It was not until 1926, how- 
ever, that the specific virus was iso- 
lated. At this time Cotton demon- 
strated a virus in an outbreak. The 
following year he showed there are 
two serotypes®. Before the virus was 
discovered it was noted that the dis- 
ease might be transferred to man®. An 
influenza-like condition is produced 
with ulcers on the buccal mucosa and 
lower lips. 

Persons employed in research insti- 
tutions such as Plum Island, U.S.A., 
where vesicular disease is under in- 
tensive study are likely to experience 
inapparent or more marked infection. 

Foot and Mouth Disease. This virus 
infection is of interest, since it was the 
first viral agent discovered in the ani- 
mal kingdom and it is the most con- 
tagious of all animal infections en- 
countered 

The virus affects ruminants and 
swine. Man has been invaded occa- 
sionally. Fortunately the disease has 
been present in North America only 
rarely. Although reported in man the 
number of infections are so rare that 
the disease in him can be ignored. It 
is possible too that some of the re- 
ported cases were vesicular stomatitis, 
a condition more easily transferred. 


Cow Pox. Historically this diseas« 
holds a place of importance out of all 
proportion to its effects on man. The 
verification by Jenner of the rural be 
lief that an attack of cow pox protect 
against small pox led to closing th 
door on the tragic past and to a nev 
age of security for mankind. The fact 
that cow pox virus produces only 
mildly pathogenic process in catth 
and man and that the causative viru 
is related antigenically to variola viru 
are the two factors that have led t 
the remarkable importance of vaccini 
in the history of mankind. 

Cow pox virus produces a conditior 
characterized by lesions on the teat 
and sometimes on the mammary glands 
of cows. However, there is evidence o! 
another agent® that produces a similiu 
condition in cattle and gives rise t 
milkers nodules. This is marked bh: 
nonpustular lesions surrounded for 
few davs by an erythematous ras! 
Much work remains to be done befor 
the relationship of what appears to 
be two conditions can be precise! 
understood. 

An interesting feature of chang 
biological ‘relationships is that befor 
the days of vaccination, persons comii 
in contact with the mammary glands 
of cattle were from time to time i 
fected with cow pox Now the relation 
ship is reversed. With the extensiv 
employment of vaccination few per 
sons are susceptible but cattle may 
infected from individuals who ha 
been recently vaccinated. 

Fever. Although the causative 
agent of this condition is closely as 
ciated with the Rickettsial group, 
nevertheless possesses properties that 


suggest inclusion in the viruses. 

The disease was first noted in 
Australia among abattoir workers and 
was studied by Burnett and other mem 
bers of the Queensland Health Dep: 
ment who demonstrated the causat 


1) 
| 
+} 
il 
e 


Since then it 
ii many parts. of the world. 
In Australia the 


have a 


gent. has been found 


agent appears to 
reservoir in one of the mar- 
supials and this is carried by 
animals and man. In_ the 
| United States and Europe ruminants 
ire the chief Cattle are 
doubtless the great distributors of the 
agent because they also carry 
in the gland and 
man may be infected from milk aero- 
ols or from other contamination. 
\n interesting feature 


trom 


vectors to 
reservoirs. 


ausative 


the agent mammary 


is the number 
Almost every 
laboratory that has worked extensive ‘ly 
with the causative agent has had _ in- 
fected personnel. There is evidence to 
that it may invade 
through the respiratory route but that 
in extremely 


laboratory infections. 


indicate not only 


small number of 
isms are required, 


organ. 


PIG TO MAN. Vesicular stomatitis and 
foot and mouth disease are both found 
n pigs have been. dealt with 
lready and require no further atten- 
tion. Pigs are also the 


These 


reservoir of 
the causative virus of pseudo-rabies 
\ujeszky’s disease). The rather wide 
this virus suggests that 
open mind should be kept regard- 
x its potential capacity to invade 
in 


st range of 


SHEEP The viruses of which 
are the principal host are unim- 
rtant from the standpoint of human 
se. One is worthy of mention be- 
cause of its serological properties. 
Louping Ill. This infection bears a 
Scotch leaping ill. This refers 
the spasmodic movement of infected 
ep. Its importance lies in the close 
ological relationship between the 
isative virus and that of Russian 
virus. Because of this 
more data will have to be collected 
| further study carried out before 
th place of this virus as a potential 
in ader of man can be determined. 


TO MAN. 
eep 


hame, 


ing-Summer 
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DISEASES OF DOGS TRANSFERABLE TO 
MAN. Rabies. The causative virus of 
this condition is capable of invading 
all warm blooded animals and to a 
lesser birds. It is the canine 
species and particularly the dog that 
form the transmitters of infection. This 
results from aggressive biting habits 
and proximity to man. Cold- 
animals such as frogs appear to be 
resistant. 


degre 


Fortunately there is only one type 
of the causative virus although strains 
may differ in degree of virulence. 
There is also evidence to indicate that 
changes in virulence occur when the 
virus is passed in serial order in a 
species. The observation of Pasteur in 
which he established a fixed virus for 
the rabbit was the first work in this 
particular field although its significance 
was not appreciated for mz iny years. 

Because the dog is closely associated 
with man, it is the presence of rabies 
in him that has formed the core of the 
problem for years. Within recent dec- 
ades another factor has become in- 
volved. This in many respects alters 
the problem. 

The presence and spread of rabies in 
the wild animal population, particularly 
in foxes and wolves, has added to the 
difficulties. Canada is a good example. 
Except for short periods, rabies was 
unknown in the country. When it occa- 
sionally gained entrance the infection 
was stamped out by a vigorous control 
of the dog popul: ition. Several years 
ago, tales commenced to come from 
the north country indicating frequent 
deaths in the dog population and the 
occasional] peculiar behavior of wild 
animals. When an investigation was 
made Plummer’: was able to report 
the presence of rabies. The infection 
quickly spread southward and involved 
many of the settled parts of the coun- 
try. ‘The dog was only of secondary 
importi ince, the principal reservoir of 
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virus being contained in wild animals, 
particularly the fox. Some biologists 
believe that a mutation has occurred 
in these animals. A few vears ago the 
fox shunned settled districts when pos- 
sible, but now he has become in part 
an urban dweller. However this may 
be, it is at least true that an unexpected 
number of foxes are found in old 
settled areas and when rabid they 
invade towns or even dwellings. The 
control of the disease in dogs at pres 
ent may fail to eliminate the infec- 
tion from a country. 

In addition to schemes of elimina- 
tion, vaccination of exposed persons or 
potentially exposed animals is a neces- 
sity. Anti-rabies vaccines present sever- 
al interesting features whether viewed 
from a scientific or historic background. 
The work of Pasteur demonstrated that 
the agent of street rabies carried in 
serial order in rabbits took less and 
less time to kill. Finally a point was 
reached when rabbits died in 6 or 7 
days. The cords from such rabbits dried 
over caustic potash for varying lengths 
of time were found to kill a rabbit ap- 
proximately in ratio to the time dried. 
It was assumed that attenuation of the 
agent had taken place, although it may 
have represented the number of sur- 
viving particles. This is rather sug- 
gested by the modifications of the 
original Pasteur method. The modifica- 
tions usually were related to the length 
of dessication. Finally fresh cord, well- 
diluted, was employed subcutaneously. 
There were other modifications large ly 
dependent on the addition of a chem- 
ical to the ground tissue, the most 
widely employed being phenol. 

In 1948 Koprowski and Cox’ intro- 
duced a product which had its origin 
in a fine background of basic research. 
Recognizing that changed virulence 
for one species often indicates a change 
in virulence in the opposite direction 
for another host, they succeeded in 


propagating a strain of virus the 
brain of day-old chicks in serial pas 
sage. In this way, the virus was altered 
in its virulence for mammals while 
the same time its antigenicity was 
maintained. This broadly spe: aking is 
the background of live vaccine. The 
methods used for raising the resistance 
of man can be employed with suitabl 
modifications in various animals. 

In conclusion, it can be said that 
rabies of dogs is in general the key to 
human exposure and that the contro] 
of the disease in those animals is in 
large measure possible. The great prob 
lem remaining for which there is née 
evident easy solution is rabies in wild 
animals. 

CATS TO MAN. In addition to infec 
tions such as rabies common to several 
condition in 
which the cat plavs a role. 

Cat Scratch Fever. Foshav seems to 


spec ies, there is found 


have been the first to recognize cat 
scratch fever as a separate diseasy 
entity when in 1932 he was investigat 
ing tularemia*’. Hanger and Rose’ ce 
veloped a tissue antigen that gave 
local reaction after  intracutaneous 
administration. This has since been 
employed widely and with a consider 
able degree ot success 

The comparatively constant associa 
tion of cats directly or indirectly wit] 
exposure is rather convincing evidenc 
that these animals play an important 
role. The failure to infect cats and th 
absence of reaction to the Hanger an 
Rose antigen has led some to belie, 
that the animals are vectors of a vir 
obtained elsewhere. It is doubtful 
this view is sound. It is possible th 
the host and the causative agent hav 
struck a delicate biological balance 
which no active infection is producé 
by the colonization of the age 
Monkeys appear to be susceptible a1 
the free employment of these anima 
to investigate cats that have produce | 


l 
t 
\ 
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infection in man 
might throw light on a problem that is 
present far from solved. 
FOWL TO MAN. Newcastle Disease. A 
associated with a high mortal- 


vounds followed by 


disease 


itv had chickens and 
fowl in several parts of the world. 
Doyle” investigated an outbreak in 
Newcastle-on-T) England, and from 
iffected individuals obtained a filter- 
passing virus. This was soon confirmed 
1944 Beach! dem- 
virus which he had 

California show- 


been noted in 


Tyne, 


by manv workers. In 
that a 
isolated from fowl i 


onstrated 


ing respiratory ne symp- 
ms was in fact the Newcastle disease 

Dovle. From this time on, the 

condition has received intensive investi- 
ition in many parts of the world. 

In 1942 Ferry? 
that man might be In him the 
virus usually produces a conjunctivitis 
inflammation of the 


virus of 


Burne t and 


invaded. 


surrounding 
ructures. Fever and other symptoms 
a mild influenzal-like 
cur. Recovery is usually complete in 

10 davs or 2 weeks. 
In addition to the 

invade 


character mi 


capacity of the 


virus to man, it is of 


interest 

because of several properties it shares 
th the virus of influenza. 

Ornithosis This condi- 

n has likely existed among psittacine 


t 
birds tor 
| 


Psittacosis ). 


certain 
in these local areas man has 
affected. Three factors have 
ibined to make the disease impor- 
tant to man; the infected 
birds that are latent carriers, the sever- 
ity of the disease produced in man, 
the demand for the widespread 
ribution of ornamental birds. 
n 1879 in man is said to 
been associated with sick parrots. 
r this many false starts were made 


centuries in areas. 


Ibably 


r been 


number of 


a disease 


showed 
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in attempts to determine the cause of 
the condition. Finally in 1930 Bedson 
and Western? demonstrated a_ virus. 
Independently but later several other 
workers reported similar findings. The 
agent belongs to the psittacosis-lympho- 
granuloma group. The organism goes 
through several stages of de ve lopme nt. 
Elementary bodies form the infective 
stage of the virus. 

The disease is extremely dangerous 

laboratory workers when birds are 
employed in experiments. Fortunately 
the mouse is susceptible and danger 
from this source is much less because 
it is evide ntly in aerosol form that the 
virus easily passes to man. 
the 
approximately 18% 
until the advent of aure omycin ther: apy. 


The infection in man is severe, 
mortality being 

The gravity of the clinical condition 
in man and the number of carrier birds 
showing little or no evidence of infec- 
tion emphasizes the necessity of a rigid 
control over the importation of psitta- 
cine birds. 

Concluding Remarks. In conclusion, 
it can be said that the subject is ex- 
tremely extensive and only a few high- 
lights have been touched. If in addition 
to conditions found in domestic ani- 
mals, there was taken into account con- 
ditions present in other animals, such 
as monkeys, it becomes evident how 
extensive is the field. 

One point is worth emphasizing, 
namely that much of the field remains 
unexplored and great gaps are to be 
found in present knowledge. There is 
also the factor that viral agents are not 
static but may change from time to 
time and consequently, their potential 
capacity to produce harmful effects in 
man alter. 
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le idea that nutritional deficiencies 
| infections have something to do 
th each other follows from the his- 
rical association between famine and 
stilence. Numerous field and clinical 
ervations and many experimental 
dies support this view. The exten- 

literature also includes many con- 
ting and inconclusive observations, 
uch extent as to obscure good evi- 


ice that many of the important infec- 
of human populations are ren- 


their conse- 
presence of malnu- 
on; that a few infections are indeed 
severe when associated with nu- 
mal deficiency; and that many in- 
fections themselves precipitate nutri- 
tional disturbances. 

efinite patterns of interaction be- 

n nutrition and infection can be 


ed more serious in 


neces by the 


tr 


identified. This information is useful 
in planning health programs for under- 
privileged areas; it also has value as a 
stimulus and aid to research. 

The bibliography of this review is 
necessarily and desirably selective. 
Publications with no direct reference 
to interaction of nutrition and infection 
are omitted except where the data bear 
on some essential feature of one or the 
other. On some aspects of the problem 
the number of publications is so great 
that only representative papers or re- 
view articles are cited. Many contribu- 
tions in the older literature have been 
disregarded as failing to meet modern 
scientific criteria; few areas of investi- 
gation are more replete with unsup- 
ported statements of opinion, impres- 
sion and speculation. 

Soon after World War I the separate 
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currents of investigation in intectious 
disease and in nutrition began to meet. 
a circumstance largely accounting for 
the time distribution of reports of their 
interaction. Microbiological research 
continued to identify new infectious 
agents, but with growing appreciation 
that constitutional factors determining 


host resistance had to be studied along 
with antibodies in measuring the re- 
action of the host to invasion. Con 
currently, increasing numbers of spe- 
cific nutrients were recognized and the 
scientific basis of nutrition was estab- 
lished by biochemical and field studies. 
These nutrients proved so_ beneficial 
that it was natural to associate them 
with the long standing notion § that 
nutrition and infection are interrelated, 
and to imply that their presence was 
protective. The oversimplication 
plicit in such terms as the “anti-infective 
vitamin for vitamin A, diligently 
fostered by vitamin salesmen, carried 
medical practice far beyond scientific 
evidence. 

During and after the second World 
War excessive claims of the value of 
vitamins in preventing and treating in- 
fections, abuses in vitamin administra- 
tion, and the lack of result when these 
elements were added to an already 
adequate diet led to a sharp reaction 
against vitamins and against nutrition 
in general, as factors in resistance to 
infection. Moreover, a number of ex- 
perimental nutritional deficiencies were 
found to retard the development of 
viral and protozoal infections through 
adverse effect on the metabolism of the 
infectious agent. In this context, the re- 
view of Aycock and Lutman" rejected 
vitamin prophylaxis of infection as a 
general epidemiological principle. 

The reports of conferences in 1949°*°, 
and in 1955*8° seemed to indicate that 
the relationship of each nutrient to 
each infectious agent in each _ host 
would need to be worked out individ- 


ually, an approach supported by the 
recent reviews of Geiman!'!, 


and others” However, even in 
1949, Howie!" recognized greatet 
uniformity among results of different 
workers than a casual familiarity with 
the literature would suggest. Me 
Clung*"* stressed the frequency with 
which nutritional deficiency lowers re 
sistance to bacterial infections in ex 
perimental animals, and Cannon*®* in 
sisted that at least minimal dietary pro 
tein is necessary for immunological 
defense against infection. Schneider?" 
helped maintain perspective in 
stating that his negative results with 
identified virulent or avirulent strains 
of an infectious agent, tested in geneti 
cally homogenous mice having a sp« 
cific nutritional deficiency, were of less 
practical significance than his positive 
results with strains of ordinary viru 
lence in randomly bred mouse popu 
lations. 

Two useful reviews summarize th 
older literature. Clausen®™ suggested 
that although diet does not as a rul 
influence frequency of infections, sever 
ity may be greatly enhanced by an 
inadequate diet, a generalization still 


valid. In reviewing over 300 reports 
concerned only with the effects of 
vitamins, Robertson2"! stressed the fre 
quency with which experimental dk 
ficiencies of vitamins A and C lowered 
resistance to bacterial infection. 

Terms and Interpretations. th 
interests of clarity we have spoken onl) 
of an increase OI decrease in resistance 
to infection, avoiding the term susce] 
tibility. These are reciprocal function 
as one increases the other decrease 
Schneider*”** distinguished “suscept 
bility factors” which decrease the « 
tent or effect of infections when with 
held, from “resistance factors” which 
lead to their increase when not sup 
plied. We find it more convenient (o 
express this difference by the term 


iN) 
vith 
ains 
neu 
spt 
less 
itive 
viru 


opu 


the 
ster 
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1 onl 
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antagonism tor that situation where 
a nutritional deficiency results in de- 
creased frequency or severity of an in- 
“synergism where 


fection, and to use 


deficiency results in an increase. These 
terms imply an interaction of host and 
infectious agent in de te rmining the out- 


in’ general, 


synergism is the usual result when the 


come ot 


nutritional 
and antag- 
onism when the main impact is on the 


dominant action of the 


deficiency is on the host, 


intectious agent. 

\ difference also is to be recognized 
between two broad forms of malnu- 
trition. A reduction in intake of all 
essential nutrients leads to a state of 
undernutrition — or called 
The other situ- 
relative or 


inanition 
children. 
ition is that of a 
deficiency of one or more specific nu- 
distinction is important 
vecause the former may not be associ- 


marasmus 


absolute 


trients. The 
ited with detectable physiological or 


biochemical changes, while signs of 
pecific nutritional deficiencies develop 
is a result of disproportion among nu- 
trients. The many biochemical changes 
n kwashiorkor and their absence in 
nfantile marasmus="'*", or the devel- 
pment of beriberi only when the in- 


take of 


than of thiamine. 


greater 
are examples. 


calories is relatively 


In some experiments the low palata- 
ility of the diet or complications of 
nduced specific deficiences such as 
norexia, vomiting or diarrhea have led 
food intake 
etween control and experimental ani- 
als. Interpretation is then hazardous, 
nce positive results may be due to 
alone. Such experi- 
ients do not measure the specific de- 
iency intended. 


material differences 


od restriction 


Further confusion results from failure 
recognize that nutrition influences 
fection in at least four ways, and 
tiat negative evidence about one 
echanism does not apply to all. Nutri- 
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tional deficiencies conceivably deter- 
mine the progress of infection either 
through action on the host to facilitate 
initial invasion of the infectious agent; 
through an effect on the agent once 
established in tissues; through favor- 
ing secondary infection, of especial im- 
portance under field conditions; or by 
retarding convalescence after infe ction. 

Many of the better controlled experi- 
mental studies have measured resis- 
tance almost exclusively by ability of 
the host to produce antibodies. Anti- 
body response to experimental or natu- 
ral infection is not synonymous with re- 
sistance, a term defined in the American 
Public Health Association Handbook, 
Control of Communicable Diseases in 
Man as “the sum total of body mecha- 
nisms which interpose barriers to the 
progress of invasion of infectious 
agents’; this includes both specific anti- 
bodies and nonspecific (autarcetic ) 
mechanisms. 

Patterns of Interaction. An imposing 
number of publications deal with the 
association of nutritional deficiency and 
infection in the human or animal host. 

Each study has been classed arbitrarily 
as evidencing synergism, antagonism or 
no demonstrable effect. This informa- 
tion, along with the particular host, the 
agent concerned and _ the 
nature of the nutritional deficiency, is 
presented in a series of tables arranged 
according to major divisions of infec- 
tious agents. 

From the assembled data, a number 
of patterns of behavior become evi- 
dent; they are identified and _ briefly 
described. The responsible me schanisms 
are the major concern in subsequent 
discussion, along with practical impli- 
cations for prevention and control. 

Bacterial Infections. Interactions be- 
tween dietary deficiencies and bacterial 
infections are regularly, indeed almost 
uniformly synergistic, Table 


infectious 
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TABLE 1 
Host 


Guinea pig 


Human 


Mouse 


Rat 


Mouse 
Mouse 
Pigeon 


Mouse 


Human 


Rat 
Rat 
Mouse 


Human 


Monkey 
Guinea pig 


Mouse and Rat 


Mouse 


Rat 


Infant 


Infant 


Rat 


De ficre ney 
Multiple 
green food 


General 


Acute starvation 
75% undernutrition 
50%, caloric 
undernutrition 
Vitamin A 


Multiple 


Multiple 

? Protein 
Starvation 
(4 days) 
Fasting 
Multiple 


Vegetarian diet 
Vegetarian diet 
Multiple diet 


Vitamins A and C 
Vitamins A,C,B 
and Protein 
Multiple 

(green foods) 
Unknown factor 
in wheat 


Unknown factor 


in wheat 


Vitamin A 


Vitamin A 


Vitamin A 


Vitamin A 


nt 


Pneumonia 


Tuberculosis 


Tubers ulosis 


Tuberculosis 


Salmonella and 
4 other bacteria 


Salmonella 
Anthrax 


Shige lla flexrne ri Ill 
Respiratory 
infections 
Tuberculosis 
cholera 
Pneumococ i 


Tuberculosis 


Tuberculosis 
Bacillary 
Dysentery 
Pasture lla 

pse udotube rculos is 


Pneumococci 


Salmonella 


Spontaneous infec- 
Pneumonia 
mastoiditis, sinus- 
itis, ophthalmia, 
nephritis, pan- 
carditis, cystitis, 
enteritis, ete 


tions 


Severe infections 


Severe infections 


Salmonella 
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Synergistic 


Synergist 


Synergistic 
No effect 
No effect 


Synergistic 


Synergistic 


Synergistic 
Synergistic 


Synergistic 


Synergistic 
No effec t 


Synergistic 


Synergistic 


Synergistic 
Synergistic 


Antagonist 


Synergistic 


Synergistic 


Synergisti 


Synergistic 


Synergistic 
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Pofer 
Reference 


Smith, 19138 


Faber, 1988" 
Leitch, 1945" 
Leyton, 1946'™ 
Dubos 1947, 1948° 


Sriramachari and 
Gopalan, 1958 


Webster, 1980 


Watson, Wilson and 
Topley, 1938* 


( orda, 19238 


Mi etal 1958 


Orr and Gilkes, 
1931°4 


Chen and Li, 1930°° 
Chen and Li, 1980°° 
Dubos and Pierce, 
1947, 
Getz et al., 1951 
Rao, 194279 


Zachorowski, 1952 


Hitchings and Falco 
Dworetsky, 1949" 
Schneider and 
Webster, 1945°* 
Schneider, 1949, 
1296. 2% 
McCollum, 1917 
Drummond, 1919” 
Daniels et al., 19238 
MeCarrison, 19312" 
Crreen and 
Mellanby, 1930 


Clausen, 1935 
Bloch, 1924, 
19289." 

Blac kfan and 
Wolbach, 1933 
Webster and 
Pritchett, 
Pritchett, 1927% 
Lassen, 1930, 
198]'78e 
McClung and 
Winters, 
Seidmon and 
Arnold, 1932 
Kligler et al., 1945 
Robertson and 
Tisdall, 1939?" 


|| 
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Host 
Mouse 


Dog 


(suinea pig 


Rat 


Rat 


Monkey 
sird 


Monkey 


Mouse 
Mouse 


Mouse 


t and mouse 


LUISE 


t and Mouse 


nkey 
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Deficie ney 
Vitamin A 


Vitamin A 


Vitamin A 


Vitamins A and D 


Vitamins A and D 
and minerals 


Vitamin A 


Vitamin D 
Vitamin D 
Vitamin D 


Vitamin D 
subclinical 


Vitamin D 


Vitamins A and B 
Vitamin B 


Chronic folic acid 


Thiamine 


Riboflavin 
Pyridoxine 
Niacin 
Biotin 
Folic acid 


Ribofla, in 
Biotin 


Thiamine 
Thiamine 


Thiamine 


Riboflavin 
Pantothenate 


Pantothenate 
Riboflavin 


Thiamine 
Pyridoxine 


Pantothenate 


B Complex 
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TABLE 1 (cont'd) 
Agent 


Tuberculosis 


Spirochetes 
(black-tongue 
Underhill’s 
syndrome) 


= 


Diphtheria toxin 
Tetanus toxin 


Tetanus toxin 
Dead Typhoid 
Bacilli 


Toxin of lamb 
dysentery 


Saprophytic 
bacteria 
Saprophytic 
bacteria I-P 
Pasturella 
Pyogenic bacteria 
Salmonella 
Salmonella 


Septicemia 
Salmonella 


Dysentery 
Shigella 


Shigella 


Shigella 


Salmonella 


Borrelia 
Pneumoce 


Corynebacterium 


Pneumococcus 
P 
neumococeceus 
P 
neumococcus 


Streptococcus 
Group C 


Action 


Synergistic 


Synergistic 


No effect 


Synergistic 


Synergistic 


Synergistic 


No effect 
No effect 
No effect 
Synergistic 


Synergistic 
Synergistic 
Synergistic 
Synergistic 


Synergistic 


No effect 


Synergistic 


Synergistic 


Synergistic 


Synergistic 


No effect 


Slightly 
synergistic 


No effect 


Synergistic 
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Reference 


Finkelstein, 
1931-32! 


Smith et al., 1937°° 


Torrance, 1936%* 


Blackberg, 1928” 


Mackie et al., 1932'% 


Boynton and 
Bradford, 1931" 
Turner et al., 1930541 


Boynton and 
Bradford, 


Hill, Greenwood and 
Topley, 1930" 


Green and 
Mellanby, 1928'*%¢ 


McClung and 
Winters, 19322°% 


Robertson and 
Ross, 193027 
McCarrison, 19192%« 


MeCarrison, 1918? 


Waisman and 
Elvehjem, 1943*° 


Sporn et al, 1950*" 


Sporn et al., 1950°" 


Kligler et al., 1944, 
19-46 164.166 


Guggenheim and 
Buechler, 1946'74 


Guggenheim and 
Halevi, 1952'°9 


Wooley and Sebrell, 
194257! 


Seronde et al., 19563 


Robinson and 
Siegel, 19442 


Robinson and 
Siegel, 1944" 


Day and McClung, 
1945°° 


Saslaw et al., 1943%92 


| 
ol 

— 


other antioxidant 


Rat and Rabbit 


TABLE 1 (cont'd 


Agent 


Clostridium welchii 


S. aureus 


Pneumococecus 
Meningoc« CCUS 
E coli 


Salmonella 
Salmonella 


Rat leprosy 


Spiro¢ hetes 
Goldberger 
Syndrome 


Sec ondary infec 


tions of mouth 


Pneumocor 


Streptococe 1 


S pir um 


sputige num 


Diphtheria 
bacilli 


Pneumococci 


Diphtheria toxin 


Salmonella 


Tubere ulosis 


Salmonella 


Salmonella 


Salmonella 
light infection 
Tuberculosis 
light infection 


Pneumocs xCCUS 
P 
neumococcus 


Spirochetes of 

relapsing fever 
Staphylococcus 
M ycobacteriu m 
fortuitum 

M tuberculosis 
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Action 
Synergistic 
Synergistic 


Synergistic 


only with 


body temp 


Synergistic 


Synergist 


Svnergistu 


Syvnergist 


Svnergistu 


if advan d 


scurvy 


Svnergist 


Svnergisti 


Synergistic 


Synergistic 


Svnergisti 


Synergisti 


Synergist 


Synergistic 


No effect « 


antibodies 


blood cells 


Synergistic 


Synergistic 


Synergistic 


Synergistic 


March, 1959 


Reference 
Rose, 1928°> 


Rose and Rose . 


Findlay, 1923" 


Lue ke, 1955'" 


Lamb, 1935 
Badger et al.. 1940 


Smith ef al., 1937 


Riddle ef al., 1940 


Schmidt-Weyland 
ind Koltzsch, 1928 


Jie kson and Mood, 


1916 


Kelly, 1944 
Wamoscher, 1927 


Hess, 1982" 

King and. Menten 
1935" 

Bieling, 1925 

Hill and Garren, 
1955" 

Me onke \ and 
Smith, 1933 
Birkhaug, 1989 
Gaangadharam and 
Sirsi, 1953 
Watson, 1987* 
Watson eft al., 1988 
Guggenheim and 
Buechler, 1947, 
1948 

Miles, 1951 
Robertson and 
Doyle, 1986 
Metcoff ef al 

1948 

Metcoff et al., 
1949 


Sako, 1942?° 
Wissler, 1947%*.! 


Guggenheim et al., 
1951 

Schaedler and 
Dubos, 19562" 
Dubos and 
Schaedler, 1956°" 


or 
bact 
repo 
well 
ot D 
show 
tastil 
to st 
and 
quat 
turn 
an 
vate 
thes 
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mol 
sing 
ere; 
Mo 
in \ 


as 


= 
Dog B Complex ee Chicl 
Dog B Complex Chi 
Pigeon B Complex 
Rat 
Rat 
Rat B Complex 
Thiamine 
Ra 
Dog B Complex 
Rat 
Human Riboflavin Hams 
Guinea pig Vitamin ¢ 
Hur 
Monkey Vitamin ¢ 
Guinea pig Vitamin ¢ 
Human Vitamin C 
Guinea pig Vitamin C EE 
Chicken Vitamin C or 
Guinea pig Vitamin 
Mous« Protein 
Mous« Casein 
Rat Protein 
Protein 
Rat Protein 
Mouse Protein 
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TABLE 1 


Hos Deficiency Agent 
Protein 


Salmonella 
Salmonella 


Excess fish meal 
Low fish meal 


Rat and Hamster Vitamin E 


PREVENTIVE 


neumMmococcus 


Human leprosy 
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(cont'd) 


Action Reference 


Steffee, 1950*'" 
Smith and Chubb, 
19573"! 

Smith and Chubb, 
1957%! 


Synergistic 


Synergistic 
Antagonistic 


Mason and Bergel, 


19552 


Synergistic 


Koerner et a/., 
1949'°9 


Synergistic 


No effect Lange and 
Simmonds, 1923! 


Antagonistic Ratcliffe, 1951284 


Ratcliffe and 


Merrick, 19577 


Ratcliffe, 195426 


Synergistic 


Synergistic 


Marche and 


Gounelle, 1950°° 


Synergistic 


Sengupta and 
Howie, 1948-49°" 
Hedgecock, 1955, 
1958157.6 


Synergistic 
Synergistic 


Smith and Dubos, 


Rat Protein Tuberculosis 
Rat Protein Tuberculosis 
Rat Protein (casein Inhalation 
tuberculosis 
Hamster Protein (casein Inhalation 
tuberculosis 
Guinea pig Protein (casein Inhalation 
tuberculosis 
Human \nimal protein Tuberculosis 
Mouse \nimal protein Tuberculosis 
Mous« Fatty acids Tuberculosis 
plus protein 
Mouse Starvation Staphylococcus 


Food restriction leading to starvation 
or inanition lowers resistance to some 
bacterial infections. Suggestive early 
confirmed by such 
well controlled experiments as those 
of Dubos and coworkers*7#:57-5*.9 who 
showed that 24 to 48 hours of complete 
tasting decreased the resistance of mice 
to staphylococcus, Friedlander bacillus 
and the tubercle bacillus. With ade- 
quate refeeding, normal resistance re- 
tuned in 1 to 3 days. Substitution of 
an inadequate diet temporarily aggra- 


are 


vate the condition, but eventually 
these animals also regained normal 
resistance. 

Multiple deficiencies are more com- 
mon in humans than deficiencies of a 
smg nutrient and therefore are of 
greater public health significance. 
Monkeys on a basic rice diet deficient 
in Viamins A, B, C and animal protein, 
as served by Rao***, had chronic 


Synergistic 
19568!2 


diarrhea typical of bacillary dysentery. 
McKenzie*"* reported similar findings 
in East African laborers. 

Children and experimental animals 
on vitamin A deficient diets frequently 
develop spontaneous 
Synergism between salmonella infec- 
tions and vitamin A deficiency in mice 
and rats is reported repeatedly, with 
resistance lowered before clinical signs 
of deficiency disease. Clausen*™ and 
Watson*** concluded that in most 
studies vitamin D deficiency was inci- 
dental to more important vitamin A 
deficiencies. Robertson and Ross?**, 
however, showed significant improve- 
ment in resistance by nothing more 
than ultraviolet irradiation of a de- 
ficient diet. 

Deficiency of various B vitamins is 
reported to lower resistance to a variety 
of infections, particularly intestinal 
pathogens’, pneumococci*"!, other 


| 


374 The 


Gram-positive cocci***, spirochetes*”" 
and the bacillus of rat 
The frequent and extrava- 
of a_ therapeutic 
effect of vitamin C overshadow all 
search on this vitamin. 
controlled 
that 
tance of guinea pigs to Gram-positive 
cocci*** and the diphtheria 
Difficulty in 
ent deficiencies often confuses judg 
ment as to which of 


clostridia?*° 
leprosy’® 
gant 


Reasonably well 


studies indicate, however, 


severe scurvy reduces the resis 


producing single nutri- 
several missing 
elements is responsible for an observed 
clinical condition. Guggenheim and 
feeding 


showed by 
experiments that 
effects with salmonella 
diets intended 
were 


paired 
svnergistic 
infections and 
to be vitamin A defi 
actually better explained 
by coexistent lowered food intake and 
probable protein deficiency. 
of Webster and Pritchett 
containing vitamin A 
to salmonella in colonies of mice 
on deficient 
Watson’s®°? 
more 


cient 


The report 
that fats 
restored resis- 
tance 
diets was discounted by 
demonstration — of 
dramatic 


even 
reaction in mice on 
similar diets when casein was given. Of 
particular value methodologically was 
the application of techniques of experi- 
mental epidemiology by Watson, Wil- 
son and Tople: stated 
that Metcoff et al. failed to confirm a 


rel; itionship between protein deficiency 


It is usually 


and resistance to salmonellosis??? and 
tuberculosis?" in rats. Unwarranted 
extrapolations have been made from 
the limited objectives of these two 


carefully designed and executed studies 
in which the immunologic 
tologic 


and hema- 
of animals with mini- 
nonfatal infections remained un- 
modified by deficiencies of short 
tion. 


response 
mal, 
dura- 
All other studies indicate a more 
less proportional loss of resistance 
with severe protein depletion. 
illustrates better than 
any other disease the dominant syner- 


Tuberculosis 
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effect of 
tection 


gistic 


and dietary deficiency. Thi 
general increase 
is difficult 


nutritional 


to ascribe to any 
Faber® 
ported that mortality from tuberculosis 
in Denmark declined sharply during 
the final years of World War I after 
reaching a L917, whil 
rates in other uropean countries con 
until the war ended 
Although general living conditions de 
Denmark, 


proved because 


wartime 


single tactor. 


maximum in 
tinued to rise 
teriorated in nutrition im 
export of meat and 


dairy products ceased with blockade of 
ports by German submarines. Corrobor 


ation comes trom prisone r-ot-war camps 


World 


184 


War Il 


among 


in Germany during 


Prevalence of tuberculosis 
Russian prisoners was 19%, among th 
British 1.2%, marked differences 
in diet a distinguishing feature. That 
deficiency of vitamin A and C mai 
lower resistance 


with 


to tuberculosis is sug 
Downes” i 


Phila 


gested by field studies by 
New York and 
delphia. 


Getz et al.7 


\ complex dietary interaction of pro 
teins and fats is suggested in tubercu 
losis by the well controlled laborator 
lard was the only source of fat in diets 
of mice, no protein deficiency effect o1 
resistance could be demonstrated. Wit! 
fatty acids 
addition of 

significant 


studies of 


a special mixture of five 
from coconut oil, however. 


protein gave statistically 
protection. 

Viral Infections. Antagonism 
common and well defined reaction i! 


virus infections 


is the 


associated with nutri 
tional disorders. Synergism is less fre 
quent. Experiments on virus infections 
being generally of more recent lat 
with bacteria, have the ad- 
vantage of modern standards of exeri- 
mental design and statistical appr isal 
Those listed in Table 2 
liability. 


than those 


have more r 


associated bacterial in- 


in tuberculosis during 


(ruined 


Rabbit 


Bird 


\frical 


Monke 


Monke 


Mou 


Mous 


| 
Ho 
Chick 
Mor 
Cottor 
Cotte 
Rat 
Monk: 
Mouse 
in 
Mous 
Chick 
(hick 
2-wk 
Piger 
Mor 
Monk 
Chick 
Zz 


LM ps 
i 
I] 

nong 

r the 


rABLE 2 

Hos 
hie 
Mor 
(uinea pig 
Ral 

Bird 

\frican negro 
Monkey, Mouse 
Monkey 
Monke 

( at 

ira 

Ra 

Monk 

Mo 

M 

Chick 

~da 
hick 

ld 

Pige 

Mor 

Mor 

Monk 

lissu iltures 
Mou 

Mou 


OF 
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Deficient 


Multiple 
Multiple 
Multiple 
Multiple 


Multiple 
Multiple 


Multipl 
Multiple 


Vitamin B complex 
bolic aie id 


Partial inanition 
Vitamin B 


Vitamin A 
Vitamin D 
Phiamine 


Phiamine 


Thiamine 

Thiamine 
Phiamine 
Phiamine 


Pyridoxine 
acute 


Py ridoxine 


Py I idoxine 
analogue 
deoxypyridoxine 
lhiamine analogue 
oxythiamine 
Py ridoxine 
analogue 
deoxy pyridoxine 


Riboflavin 


Riboflavin 


PREVENTIVE 


nt 


Rous sarcoma 
virus 


Rous sarcoma 
virus 


and mouth 


disease 


Vaccinia 


Psittacosis 


Hepatitis 


\ ellow fey er 


Influenza 


Influenza 


Poliomyelitis 


Poliomy elitis 
( ‘ory Za 
Poliomyelitis 


Poliomyelitis 


Theiler 


Western equine 


encephalitis 


Avian encephalo- 


myelitis 


Avian encephalo- 


myelitis 


Psittacosis 
Pneumonia 

hneumoni 


Poliomyelitis 


Mumps 
Influenza 


Poliomyelit is 


Theiler 


MEDICINE 


Action 


Antagonistic 
Antagonistic 
Antagonistic 
Antagonistic 
Synergistic 
Synergistic 
Synergistic 
Synergistic 


Synergistic 


No effect 


Synergistic 
Synergistic 
No effect 


Antagonistic 


Antagonistic 
Synergistic 
Antagonistic 
Synergistic 
Antagonistic 
Synergistic 


Synergistic 


Antagonistic 


Antagonistic 


No effect 


AND EPIDEMIOLOGY 


NUTRITIONAL DEFICIENCIES ON VIRAL INFECTIONS 


Reference 


Rous, 


Tannenbaum, 1940'27 


Olitsky et al., 1928*% 


Rivers, 1939764 
Sprunt, 19425" 


Meyer, 1942? 


Findlay, 
Hahn and Bugher, 
1954! 


Kuczynski, 1937'” 


Saslow et al., 1942°9 


Wilson et al., 
Weaver, 1945 


Weaver, 1946%° 
Gyorgy et al., 1926 
Clark et al., 1945" 


Rassmussen et al., 
19448! 


Toomey et al., 


1944" 
Foster et al., 1942. 


Kearney et al., 
1948'5% 


Cooperman et al., 
1946” 


Cooperman et al., 
1946” 


Pinkerton and 
Swank, 1940745 


Leftwich and 
Mirick, 1949! 


Mirick and 
Leftwich, 1949?" 


Bodian, 1948" 


Cushing et al., 1952” 


Rassmussen et al., 
194428 


Rassmussen, et al., 
1944 
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FABLE 2 (cont'd 


Viarch, 1959 


Host Deficiency ni Iefion Refe rence 
Mouse Pantothenic acid Poliomyelitis No effect Lichstein et al 
1944'° 
Mouse Pantothenic acid Theiler Antagonistic Lichstein et al., 
1944" 
Monkey Folic acid (acute Poliomyelitis No effect Lichstein ef al 
1946'” 
Monkey Folic acid Poliomyelitis Antagonistic Lichstein et al 
chronic 1946 
Chicken Folic acid Rous sarcoma Antagonistic Little ef al., 1948 
virus 
Mouse B-complex Vesicular Synergistic Sabin and Olitsh 
stomatitis 19582" 
Thiamine delayed matura Sabin and Duff 
Vitamin E tion resistance 194025 
Sabin, 1941°™ 
Mouse Protein deficiency Theiler No effect Kearney et al., 
also high protein 1948 
Low fat 
Mous« Choline Hepatitis MHV3 No effect Ruebner ef al 


Mouse, mature Protein (acute 


two weeks 


Mouse, immature Protein 


Swine influenza 
Protein (more than Swine influenza 


Swine influenza 


1958 


Antagonistic 


No effec t 


Sprunt, 1949 
Sprunt, 1949 


No effect 


Sprunt, 1949 


Mouse Tryptophan Theiler Antagonistic Kearney et al 
1948 
Mouse Lysine Poliomyelitis No effect Jones et al., 1947 
Rat Protein defic Hepatitis Synergistic MacCallum and 
? human Miles, 1946'° 

Mouse Potassium Theiler Antagonistic Lichstein et a 
Phosphorus 1946'™ 

Mouse Calcium Theiler No effect Lichstein et a 
Sodium 1946'" 
Magnesium 

Mous« Potassium Poliomyelitis No effect Jones et al., 1947 

Mouse Phosphorus Poliomyelitis Synergistic Foster, 1949 


Calcium 


Chance laboratory observations indi- 
cate that general malnutrition is antag- 
onistic to the viruses of foot and mouth 
disease***, Rous sarcoma?*?, vaccinia”®® 
$16 and psittacosis?**, Clinical studies in 
on enhanced fatality of 
infectious hepatitis in malnourished 
West Africans are supported by clinical 
observations**® that adequate protein 
nutrition limits sequelae of chronic 
cirrhosis. Only two experimental studies 
with vitamin and deficiency 


were encountered, both 
synergism. 

Most antagonism t 
viral infections are with members of 
the vitamin B group. The action of 
thiamine deficiency in increasing re- 
sistance of mice to the viruses of polio- 
myelitis!.261 “62 and western equine 
encephalitis'™*, and of avian encephal- 
omyelitis’? in chicks seems well estab- 
lished. Lichstein et found that 
acute folic acid deficiency had n» ef 


suggesting 


instances of 


an 
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fect on poliomyelitis infection in mon- 
keys but that deficiency re- 
sulted in high grade resistance. On the 
other 
pneumonia virus 


chronic 


increased resistance to 
(P.V.M.) of mice has 
with acute pyri- 
182 which changed to 
of resistance in 
more than § 


hand 
been demonstrated 
doxine deficiency 
reduction 
deficiency of 


synergistic 
chronic 
days=*!, 

Viruses show considerable specificity 
interactions with vitamin de- 
Riboflavin deficiency 
antagonistic to poliomyelitis infection 


in their 


ficiencies. was 


PREVENTIVE 
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animals paralyzed. Despite lack of par- 
alysis, virus titers in brains of deficient 
mice were as high as in normally fed 
controls, and histological evidence of 
infection equally marked. 

The results of deficiency of specific 
minerals range from synergism to an- 
tagonism. For example, phosphorus 
deficiency was synergistic with polio- 
myelitis infection in mice’, but antag- 
onistic to Theiler virus'*; potassium 
deficiency had no effect on poliomye- 
litis'** and was antagonistic to Theiler 
virus'*®, while calcium deficiency was 


rABLE 38. EFFECT OF NUTRITIONAL DEFICIENCIES ON RICKETTSIAL INFECTIONS 
Host Deficiency Agent Action Reference 
Rat Vitamin A Typhus Synergistic Zinsser et al., 1931977 
Wertman et al., 
1952! 
Rat Thiamine Murine typhus Synergistic Wertman and 
Pantothenic acid Sarandria, 1951, 
Pyridoxine 195Q%22,b.c 
Riboflavin Pinkerton, 1949°° 
Folic acid Pinkerton and 
B Bessey, 1939747 
Fitzpatrick, 1948!" 
Rat Vitamin C Murine typhus Synergistic Pinkerton, 1949246 
Guinea pig Vitamin C Epidemic typhus Synergistic Pinkerton, 19497 
Zinsser et al., 1931977 
Rat Protein Murine typhus Synergistic Fitzpatrick, 1948'° 
Rat Pyridoxine Murine typhus No effect Fitzpatrick, 1948!" 
Nicotinic acid 
Choline 
in mice but had no effect on Theiler synergistic with poliomyelitis’ and 
virus***, while pantothenic acid de- without effect on Theiler virus'®*, 
ficiency was antagonistic to Theiler Rickettsiae. All studies of the inter- 


virus and had no effect on poliomye- 
litis'’*, The evidence is unconvincing 
that vitamin C has any therapeutic 
effect on viral infections despite fre- 
quent firmly held clinical opinion. 
Protein deficiencies ordinarily have 
little or no effect on viral infections. A 
striking exception is the report by 
Kearney et al.'°®> that tryptophan de- 
ficiency gives almost complete protec- 
tion of mice from the paralytic effects 
of | heiler virus, with nearly all control 


action of malnutrition with rickettsial 
infections showed synergism, Table 3. 
In laboratory studies by Wertman 
and almost all 
members of the vitamin B group ex- 
cept niacin brought about decreased 
antibody production against murine 
typhus in rats. Pinkerton***.246> and 
Pinkerton and Bessey**? showed that 
deficiency of ascorbic acid, riboflavin, 
pantothenic acid, thiamine, vitamin A 
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] 
hal 
tab- 
| that 
et 


and protein is synergistic with murine 
typhus in rats, and starvation with epi- 
demic typhus in guinea pigs. Epidemics 
of typhus have been linked with 
famine more consistently than almost 
any other disease. Aycock and Lut- 
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Viarch, 1959 


probably secondary and _ incidental 
since war brings both famines ane 
typhus epidemics. 

Helminths. With few exceptions thi 
consequences of parasitic infection! 


B320b 


are generally more serious in mal 


man!’ and Sigerist®" developed histor- 
ically the idea that this relationship is 


TABLE EFFECT OF 

Host De ficiency Age nt 

Dog Multiple {neylostoma 
caninum 

Rat Multiple Vippostrongylus 
muUuris 

Lamb Multiple Trichostrongylus 

Lamb Multiple (ewes Trichostrongylus sp 

as well as lambs Ostertagia sp 

Haemonilius sp 
( ooperia sp 

Lamb Multiple Haemenchus 
contortus sp 
Esophagostonum sp 
Columbianum 
7 additional species 

Mouse Partial fasting or Hymenole pis 

aleohol nana 
Chicken Vitamin A Ascaris gall 


Chicken Vitamin D 1. lineata 
Dog Vitamin A Toxicara canis 
Toroscaris leoninia 
Pig Vitamin A 1. lumbricoides 
Chicken Vitamin A Syngamus trachea 
Rat Vitamin A Parascaris 
equorum 
Chicken Vitamin A Heterakis 
gallinae 
Rat Vitamins A,D,E Hymenole pis 
and protein dimunata 
Rat Vitamin A Strongyloides ratti 
Rat Vitamin A Schistosoma 
mansoni 
Rat Vitamin A Trichinella spiralis 
Rat Vitamin C S. mansoni 
Mouse Vitamin E, S. mansoni 


selenium and 
cystine 


NUTRITIONAL DEFICIENCIES ON 


fesophagostonum sp 


1. lineata 


action, 


nourished hosts!'* 


Table 4 


{chion 


Svnergisti 


Synergistic 


Synergisti 


Synergistu 


Svnergistv 


Svnergistv 


No effect 


Synergist 


No effec 
Synergistic 


Synergistic 


No effect 


No effec t 


Sy nergist 


Synergistic 


Synergistic 


No effect 


Synergistic 


HELMINTH 


a synergistic re 


Re ference 


Foster and Cort, 


1931, 1982, 


1935'™ 


Chandler, 19825 


Gibson. 1954 


White and Cushnik 


1952" 


Laurence et al., 
1951 
Tavlor, 1984 


Larsh, 1947 


Ackert ef al., 1927 


Ackert and 
Mellvaine. 1931 


Ackert and 


Spindler, 1929 


Wright, 1985 


Clapham, 1934 
( lapham, 1984 


Clapham, 1933 


Clapham, 1934 


Chandler, 19438" 


Lawler, 1941'* 
Krakower, 1940 


Me( ‘oy, 1984 


Krakower ef al., 


DeWitt, 1957° 
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TABLE 4 (cont'd) 
Host Deficiency Agent Action Reference 
Duck Vitamin B Comp. A. galli Synergistic (more Ackert and Nolf, 
worms but 19314 
smaller) 
Chick Pteroylglutamic A. lineata Synergistic Sadun et al., 1949?°° 
acid A, perspicillum Zimmerman ef al., 
1926°% 
Rat Thiamine N. muris Synergistic Watt, 1944" 
Riboflavin 
Chick Protein A. galli Synergistic Riedel and Ackert, 


Arginine, glycine, 
leucine, lysine 


Chicken Protein A. lineata 
Rat Protein Trichinella 
Dog Diet of whole A. caninum 


milk only 


Rat Protein N. muris 


i. nana 


Rat Iron (whole milk N. muris 
Chicken Calcium H. gallinae 
Chick Manganese Tapeworm 
Chicken Phosphorus A. galli 
Calcium 
Chicken Manganese A. galli 
Nutritional deprivation has long 


been known to aggravate hookworm 
infection in human populations. Lab- 
oratory confirmation was provided'**™" 
iMe1044 through dogs infected with 
Ancylostoma caninum; heavy infections 
of malnourished dogs were followed by 
prompt loss of worms and reduction in 
egg production when the animals were 
placed on an adequate diet. Well 
nourished dogs are infected with diff- 
culty by the cat strain. and likewise 
the normally fed cat with the dog 
strain. On poor diets this “specific resis- 
tance’ is lost. 
ymenolepis infections of rats and 
mice were rendered more serious by 
generalized dietary inadequacy***. 
When both vitamins A and D were 
de! cient, infection of young rats with 
ad) it Trichinella was heavy, large 
nu: ‘bers of larvae were deposited in 


19512686 


Ackert and Beach, 
1933! 
Rogers, 19422754 


Foster, 1936'% 


Synergistic 


Synergistic 


Synergistic 


Donaldson and 
Otto, 1946"4 
Larsh, 1950! 


Porter, 1935%° 


Clapham, 1934%? 


Synergistic 


Synergistic 
Synergistic 


Harwood and 
Luttermoser, 1938! 


Synergistic 


Gaafar and Ackert, 
1953! 
Gaafar and Ackert, 
1953! 


Antagonistic 


No effect 


muscle, and active immunity to re- 
infection was absent?!?. 

In vitamin B-complex and_pteroyl- 
glutamic deficient fowl, ascarids**** 
appear in greater numbers than in con- 
trols. Both thiamine and riboflavin de- 
ficiencies proved synergistic with infec- 
tions of Nippostrongylus in rats***, an 
effect even more pronounced in super- 
infection. 

Deficiency of protein permits greater 
development of Trichinel- 
Nippostrongylus** and Hymeno- 
lepis'**” in various animal hosts. In 
ascaris infection of chickens the qual- 
ity as well as the quantity of protein 
is 

An associated iron deficiency in Nip- 
postrongylus infection in rats**° and 
hookworm in man? results in increased 
parasitism, and conversely iron therapy 
reduces the number of worms; the 
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iron deficiency produced by _hook- 
worms thus leads to still heavier in- 
fections. Deficiencies in phosphorus 
and calcium!" proved antagonistic to 
ascaris infection of chickens, suggesting 
specific dependence on these metabo- 
lites; the worms were reduced in num- 
ber and in size. 


TABLE 5.—EFFECT OF 
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Protozoa. Synergism and antagonism 
are observed with almost equal fr 
quency in protozoan infections, Table 
5. Intestinal protozoa, especially am¢ 
bae, are almost uniformly synergisti: 
with deficiencies, while protozoa of th 
blood, especially malaria parasites, are 
more frequently antagonistic. 


NUTRITIONAL DEFICIENCIES ON PROTOZOAL INFECTIONS 


Host 


Human 


Monkey 
Guinea pig 


Human 
Rat 
Monkey 
Chicken 


Guinea pig 


Monkey 


Mouse 


Mouse 
Monkey 


Duck 


Chicken 
Chicken 
Chicken 


Chicken 


In vitro duck cells 


Deficienc y 


Multipk 


Multiple 
Synthetic diet 


General famine 
Starvation 
Multiple 

Vitamins Land B 
protein 


Vitamin C 
Vitamin ¢ 


Biotin 


Pyridoxine 
PABA 
PABA 


Niacin 


Pantothenic acid 
Pantothenic acid 
Riboflavin 


Thiamin 
Biotin 
Folic acid 


Folinic acid 


{gent 


h istol a 


histolytica 
Amebiasis 


Malaria 

P. be rghei 

P. cynomologi 
P. knowlesi 


idiosis 


Ame bic infec tions 


P. knowles: 


P. berghei 


P. be rahe 
knowlesi 


P. lophura 


gallinaceum 
blood induced 


P. gallinaceum 
sporozoite induced 


P lophura 


lophura 


P lophu ra 


{ction 


Synergisti 


Synergistic 
Synergistu 


Antagonist 
Antagonistic 
Antagonistic 
Synergistic 


Synergistic 


Antagonistic 


Synergisti 
fatality 
Antagonistic 
parasitemia 
Antagonistic 


Antagonistic 


Synergisti« 


Antagonist 
No effect 
Antagonistic 


Synergistic 


Synergistic 


Re fi rence 


Blumenthal et al., 
1947* 

Alexander and 
Meleney, 1935 
Elsdon-Dew, 1949 
Martin et al., 19538 


MeCarrison, 19192" 
Lynch, 1957!" 
Ramakrishnan, 
1954" 
Ramakrishnan 

Passmore and 
Sommerville, 1940" 


Allen, 1932° 


Sadun et al., 1951 


McKee and Geiman 
19467" 

Geiman and Mckee 
1948 


Ramakrishnan, 
1954-5" 


Ramakrishnan, 
195444 

Anfinsen ef al., 
1946 

Roos et al 1946 


Brackett et al., 
1946" 
Brackett ef al., 
1954" 

Seeler and Ott, 
1944 


Seeler, Ott and 
Gundel, 19445" 
Seeler and Ott. 
1945, 1946800.d 
Trager, 1943599 
Trager, 1949, 
19589 339d 


Mo: 


M 


Such 


M 


Pig 
Rat 
Rat 
Rat 
Rat 
= 
Bir 
M 
H 
qu 
sup 
of 1 
am 
ing 
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TABLE 5 (cont'd) 


Deficiency Agent 

Pigeon B complex T. brucei 

Rat B complex T. equiperdem 

Rat Pantothenic acid T.. lewisi 

Rat Biotin T. lewisi 

Rat Thiamine Eimeria 
nieschulze 

Rat Pyridoxine Eimeria 


Pantothenate nieschulze 


Mosquito Vitamin C P. gallinaceum 
M juito Thiamine P. gallinace um 
Niacin 
Pantothenic acid 
Biotin 
Suckling mouse PABA (restriction P. berghei 


Reference 


Salazzo, 192929" 


Action 
Synergistic 
Reiner and Paton, 
1932 

Becker and Smith, 
1941-424 

Becker et al., 1946 
1947" 


Antagonistic 


Synergistic 


Caldwell and 
Gyorgy, 1943, 
19474% b 

Becker and 
Dilworth, 1941°° 
Becker and Smith, 
1941-424 

Terzian, 1950 


Terzian et al., 1952, 


Synergistic 


Synergistic 
Antagonistic 


Synergistic 


Antagonistic Terzian et al., 1953" 


Antagonistic Hawking, 1953, 


in mothers 
Bir Protein P. lophura Synergistic Seeler and Ott, 
19459 
Mouse Methionine P. berghei Antagonistic Ramakrishnan, 
Taylor, 1956** 
Rat Protein T. lewisi No effect Caldwell and 
Gyoérgy, 19474 
Mouse or rat Milk diet plus P. berghei Antagonistic Maegraith et al., 
vitamins 195270 
Hawking, 1954! 
Ramakrishnan, 
et al., 1953" 
Monkey ; Milk diet plus P.. cynomologi Antagonistic Maegraith, 1953!% 
vitamins P. knowlesi Bray and Garnham, 
1953* 
Puy Milk diet T. rhodesiense No effect Maegraith, 1953'% 
Babesia carus 
Humar Milk diet plus P. vivar No effect Chaudhuri and 
vitamins P. falciparum Dutta, 1955°7 
P. malaria Miller, 
Chicken Milk diet P. gallinaceum Synergistic Ramakrishnan et al., 


lhe clinical observation that inade- 
quate diets precipitate amebiasis has 
support from several sources. Prisoners 
of war are especially prone to develop 
amchic dysentery; with improved feed- 
ing ‘ramatic improvement is usual*®?°?, 


1953° 


In South Africa®* fulminating amebic 
dysentery was common among maize- 
eating Bantus, rare among Indians on 
a rice and curry diet but with liver 
abscess relatively frequent; while 
Europeans on a balanced diet rarely 
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had either condition. Almost half of 
wild caught monkeys?"*” 
milled rice diets developed amebic dy S- 
entery and died. 

Malaria parasites in vitro have rather 
precise nutritional requirements!!;*!° 
Specific dependence on nutri 
ents is indicated also by the pattern 


placed on 


TABLE 6.—EFFECT OF DIETARY 


Viarch, 1959 


sive and rapid in experimental malaria 
either riboflavin or 


associated with 
thiamine deficiencies* 

With one exception*, trypanosonx 
infections are reported as synergistic* 
1.290 with deficiencies of the vitamin 
B group. Biotin deficiency*® had such 
an effect on rats infected with T. lewisi 


EXCESS OF CERTAIN NUTRIENTS 


ON PROTOZOAL INFECTIONS 


Host Diet fue nt 


Dog Liver (raw) or E.. histolyti 


liver extract 
supplement 


Dog Ventriculin histolyti 


Solid residue of 
heated liver 
Canned salmon 


Dog Intracecal injec histolytica 


tion of salmon 


Dog Intracecal injec EF. histolytica 


tion of tryptic 
and peptic digests 
of salmon 
Guinea pig High protein 
50°) casein 


Rat Animal protein Trichomonas 
excess 
Rat High carbo- Trichomonas 


hydrate diet 


ca Svnergistu 


Ame biasis 


Refere nce 
ca Antagonistic Kagy and Faust 


Faust and Kagy, 
1954" 
Faust ef al., 1984 


Antagonisti Faust ef al., 1984 


Syvnergisti Faust et al., 1984 


Taylor et 
1952 


Svnergisti 


Hegner and 


Eskridge, 1935 


Hegner and 


Eskridge, 1937 


Antagonistic 


Synergist 


Human Vitamin C excess Malaria Antagonistic Mohr, 1943 
Chicken Thiamine excess P. gallinaceun Synergistic Seeler and Ott, 
1946 
Rama Rao and 
Sirsi, 1956 
Mouse Meat protein berghei Synergisti Ramakrishnan, 
excess 1954 
Mouse Protein (106 ] congoleuse Antagonisti Keppie, 1953" 


20%. 30°). casein 


of antagonistic and synergistic response 
observed with various deficiencies. 
Judged by levels of parasitemia, the 
specific deficiencies antagonistic to 
bird, monkey and mouse malaria are 
vitamin A, vitamin C, riboflavin, panto- 
thenic acid, and _para-aminobenzoic 
Deficiencies synergistic 
with experimental infections of malaria 
include thiamine, niacin, biotin, folic 
acid and protein'**"®; fatality is exces- 


that hyperimmune serum gave no pro 
biotin administered 
after infection of biotin deficient rats 
had no therapeutic effect; indeed, the 
intensity of 
creased. 


tection. Excess 


parasitemia sharply n- 


A further series of observations on 
protozoal infections are contrary to the 
general dictum that only deficien ies 
are of consequence in relation to in- 
fection. Both synergistic and antago is- 
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tic effects have been observed with an 
excess of nutrients, Table 6. Adminis- 
tration of an excess of either thiamine 
or riboflavin to animals with experi- 
mental malaria and deficient in these 
vitamins resulted in a sharp increase 
in An extremely 
active research has developed from the 
observation that a milk diet suppresses 
and monkey malaria’, 
Mechanisms in Synergism. Distinc- 
tive patterns of interaction in respect 
to main classes of microbiologic agents 
of disease and kinds of malnutrition 
been identified and listed in the 
Possible mecha- 
nisms accounting for those groupings 


have 
preceding section. 
are now considered. 

Genetic Constitution of Host. Syner- 
antagonistic interactions are 
best seen in populations ot heterogene- 
d 296.356 | The less 


gistic and 
ous genetic 
homogeneous a population the broader 
is the within which nutritional 
factors influence infection. The possi- 
bilities may be listed as follows: (1) 
Natural or constitutional resistance is 
so high relative to agent potential that 
will not result from infection, 
no matter how nutrition is varied. (2) 
Natural constitutional resistance is 
so low in relation to potential viru- 
lence of the agent that severe infectious 
will ensue regardless of nutri- 
tional factors. (3) Natural consti- 
tutional resistance is in such balance 
with agent potential that nutritional 
factors may influence the course of in- 
tectious disease to a greater or less ex- 
tent. Successful attempts to measure 
the effect of nutritional factors are 
limited to the last situation; since 
people and microorganisms vary, it is 
more common among natural popula- 
tions than the other two. 

pecific Host Factors. An association 
of deficiency and infection often pro- 
dyes an opposite response with differ- 
hosts. 264 developed 


range 


disease 


disease 
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a method of standardizing tuberculous 
infections through inhalation of as few 
as five tubercle bacilli. Guinea pigs 
and hamsters on 5 to 6% casein showed 
more rapid progression of infection 
than those receiving 25% casein, while 
the disease in rats progressed most 
rapidly in animals given 25 to 40% 
casein. 

Age of the host also influences the 
pattern of interaction. The usual in- 
creased resistance to avian encephalo- 
myelitis infection’? of thiamine defi- 
cient 2-week old chicks was reversed 
by using day-old chicks. Sabin and 
coworkers2*#:255:256 reported an opposite 
influence in 2- to 4-week old mice ex- 
posed to the virus of vesicular stoma- 
titis. Mice of this age normally develop 
“maturation resistance” to infection pre- 
sumably localized at the peripheral 
nerve endings since animals continue 
susceptible to intraneural or intracere- 
bral inoculation. By placing either 
mothers or weanling mice on diets de- 
ficient in B-complex, thiamine, vita- 
min E or restricted total calories, 
marked retardation was noted in ap- 
pearance of this normal resistance. A 
similar mechanism may account for the 
established observation that only in- 
fant mice are susceptible to Coxsackie 
virus. 

Vitamin Deficiencies and Antibody 
Response. Because of ease and exact- 
ness in measurement, antibodies have 
had major attention in efforts to evalu- 
ate end results of coincident infection 
and malnutrition. Most specific vita- 
min deficiencies interfere with antibody 
production in the experimental animal. 
Although antedated by a number of 
that of Blackberg*® 
in 1928 is one of the first having con- 
trols. Killed typhoid bacilli or small 
doses of live bacilli injected into rats 
deficient in vitamins A and D resulted 
in measurably lower titers of agglutinin 
and _ bacte srioly sin than in control ani- 
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mals. Similarly**!, bacteriolytic and 
agglutinating response of sheep to E. 
coli and S. choleraesuis was lower in 
animals fed on poor pasture or denied 
access to grass. 

Pyridoxine 
the response of rats to sheep “ae 
cytes. Hemagglutinin response in rats 
inoculated with human _ erythrocytes 
was impaired by dietary deficiencies 
of biotin, thiamine™*, riboflavin and 
especially of pantothenic acid and 
pyridoxine" Paired feeding trials 
proved the result was due to specific 
vitamin deficiencies and not to de- 
creased food intake'®!. Further stud- 
showed that deficiencies of vita- 
min A, niacin and tryptophan also had 
a depressing effect on antibody re- 
sponse, pteroylglutamic acid de ficie ncy 
still more so, and vitamin D deficie mncy 
not at all. 

Wertman ef investi- 
gated vitamin deficiency states in de- 
velopment of complement-fixing anti- 
bodies in the rat against rickettsiae of 
murine typhus. Single deficiencies of 
pantothenic acid, thiamine, pyridoxine, 
riboflavin, folic acid and vitamin By» 
each resulted in reduced antibody re- 
sponse to small doses of rickettsiae: 
with large immunizing doses the effect 
was evident only with pyridoxine. 
Niacin deficiency and food restriction 
in pair-fed controls had no effect. 
Rabbits on a diet deficient in panto- 
thenic acid were injected with typhoid- 
paratyphoid vaccine with and without 
pantothenic acid®** and tested 10 and 45 
days later by Widal reaction. Gamma 
globulin values?25 and agglutinin 
titers*** were higher in vitamin fed 
groups; the number of animals used 
was not mentioned. 

In a recent summary of his studies, 
Axelrod'** makes clear that adequate 
nutrition is required for both primary 
and secondary response to an antigen. 
By administering 


190 


ies 


deoxypyridoxine 


March, 1959 


shortly before secondary immunization 
of rats with diphtheria toxoid, the in 
duced pyridoxine deficiency interfered 
with the secondary response of anti 
bodies even after a normal primary 
response. 

Most if not all of the effect of vita 
min deficiency on antibody formation 
presumably is due to interference with 
protein synthesis'**'*" and indeed 
specific roles in protein synthesis ar 
known for many of the vitamins. Simi 
lar effects have been obtained by ex 
perimental use of 


amino-acid ana 
logues® 

Protein or Amino-acid Deficiencies 
and Antibody Response. Madden and 
Whipple'’ reported that dogs depleted 
otf protein by repeated plasmapheresis 
had reduced ability to elaborate specifi 
antibodies: the animals were more sus 
ceptible to infection***, a change that 
could be reversed by protein feeding 
By similar methods Cannon et al.*' ob 
served lesser capacity of rabbits to 
produce agglutinins to S. typhosa and 
S. paratyphi, and explained it on the 
basis of insufficient protein for synthe 
sis of gamma 
work*!*2.116.367 Jed to firm conclusions 
that protein deficiency not only inte1 
feres with antibody production but also 
affects phi wocytosis, qualitatively and 
quantitatively. 

Attempts by a number of investi 
gators to demonstrate a similar effect 
in man have ended in failure®*:'*5.1%, 
probably because the protein deficie 
cies were not sufficient to induce a si: 
nificant fall in serum protein fractions 
Inability to demonstrate diminish 
antibody response in patients with 
chronic wasting diseases” 


globulin. Subsequent 


mainly ca 
cinomas, could have been due to ina 
tion ri ne than protein deficiency as 
claimed. A greatly slowed antibody 1 
sponse typhoid vaccine was 0 
served by Wohl et al.*** in 88 patients 
with serum albumin values below 4 
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gm. per 100 ml., compared with 14 
similar patients given special supple- 
ments of protein or protein hydroly- 
sate. No observations have yet been 
made on antibody response in kwash- 
iorkor, a severe and widely prevalent 
protein malnutrition of children. 
\ntibodies formerly were assumed 
to originate from preformed serum pro- 
tein components. Recent use of radio- 
actively labeled 
indicates that antibodies may be syn- 
thesized directly from amino-acids. The 
initial lag between injection of antigen 
and immunologic response may well 
be the interval required for synthe sis 
of antibody-forming enzymes, rather 
than for elaboration of te mpl ite pro- 
initially suggested by Can- 


50d 


tein as 

Antibody response is not the sole 
factor in resistance to infection™-***; in 
a number of infectious diseases, reduc- 
tion in ability to form antibodies is not 
associated with greater severity. For 
example, Zucker et al.37* found no rela- 
tionship between the decreased ability 
of rats to form agglutinins to a vaccine 
prepared from killed cultures of C. 
kuscheri, and resistance to infection 
Similarly, Miles?*7 
saw no significant difference in agglu- 
tinin response of rats in protein de- 
ficiency states, despite the more severe 
deficient animals. As 
Schneider**** has pointed out, if the 
effect of nutritional deficiencies is 
merely to slow rather than block forma- 
tion of antibodies, the ultimate effect 
on resistance may not be great. 

For observations in experimental 
aninials to have practical application to 
clinical medicine, deficiencies must 
match those present in ordinary human 
diet Opportunity for proof at a ~~ 
level of deficiency is to be found i 
man\ parts of the world in eee Sai 
xerophthalmia and infantile beriberi. 
The malnutrition of children studied 


with this organism. 


ise in 


the generalization that 
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by Kahn et al.!*’, while stated to be 
severe, was not sufficient to warrant 
“in man, unlike 
laboratory animals, malnutrition does 
not impair immune-body production.” 

Evidence supports a view that a 
number of severe nutritional deficien- 
cies can interfere adversely with anti- 
body response; in some diseases and in 
some hosts this may result in demon- 
strable synergism with the infectious 
agent. The deficiency necessary for 
such an effect is not commonly en- 
countered in man in technically devel- 
oped countries but is common in re- 
gions where food supply is inadequate. 
However, the adverse effect on anti- 
body response is only one of several 
mechanisms active in observed syner- 
gistic effects of malnutrition and infec- 
tion. 

Reduced Phagocytic Activity. Some 
evidence!®®.23 exists that a number of 
nutritional depress 
reticuloendothelial activity thus affect- 
ing both antibody production and 
phagocytic activity. 

No characteristic alteration in num- 
ber or distribution of leukocytes'*?4* 
occurs in vitamin A deficiency, but 
phagocytic activity is depressed in 
both rats7* and humans", Rats, rab- 
bits and pigeons***.® fed on diets de- 
ficient in vitamin A and B-complex had 
a normal opsonic index but the rate of 
phagocytosis of bacteria injected into 
the peritoneal cavity was definitely 
lowered2*?; the inoculated paratyphoid 
bacilli were removed and destroyed in 
liver, spleen and peripheral lymph 
nodes. Animals receiving a heavy in- 
fecting dose or having vitamin A de- 
ficiency'***'78> developed secondary 
bacteremia with subsequent severe and 
often fatal disease. 

Scurvy in guinea pigs has been asso- 
ciated with decreased numbers of gran- 
ulocy tes and lesser phagocytic power's!: 

237. In scorbutic animals, intraperitoneal 
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injections of irritating substances failed 
to produce the exudate clouded by pus 
cells characteristic of normal animals. 
From experimental and clinical 
studies Doan** concluded that folic 
acid deficiency produces cellular inad- 
equacy in mammalian bone marrow, 
interfering with production of phago- 
cytes to such extent as to nullify the 
effect of protective antibodies. Others 
have had difficulty'’ in maintaining 
folic acid deficiency in macacus mon- 
keys because of frequent leukopenia, 
severe dysentery and death. When fed 
a deficient diet2*2 these animals deve lop 
a striking granulopenia, 
by markedly resistance to 
spontaneous infection, and to experi 
mental infection with Group C hemo- 
lytic streptococci or influenza virus, in 
all instances with high fatality. 
Because 


accompanie d 
lowered 


severe protein depletion 
leads eventually to marked atrophy of 
liver, spleen and bone marrow2*-52:340 
where most phagocytic cells are pre- 
sumed to originate, normal production 
of phagocytes should be inhibited. Sup- 
porting evidence comes from the work 
of Guggenheim and 
that protein deficient diets “invariably” 
impair leukocyte regeneration in rats; 
dietary protein reversed this effect, the 
result depending on what was fed ; 
well as amount. Leukocyte replace- 
ment was related to growth promoting 
characters of the diet, except that 
peanut protein promoted blood regen- 
eration more than growth!?"°. Optimal 
amino-acid patterns for growth and for 
maintenance of resistance may not be 
identical? 

Most superimposed on 
kwashiorkor give rise to no more than 
a feeble children with 
this disease are notoriously susce ptible 
to intermittent infection®*”. 

Severe undernutrition produces no 
uniform effect on phagocytes! . Balch 
and Spencer*! found normal numbers 


infections 


leukocytosis: 
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of circulating neutrophils in the last 
stages of prolonged wasting diseas 
while Livieratos et al.'%® report func 
tional impairment of the reticuloendo 
thelial system 

Altered Tissue Integrity. Dietary de- 
ficiencies have long been assumed to 
decrease resistance to infection through 
adverse effects on the integrity of epi 


thelial 


gross lesions of epithelial surfaces ap 


tissues. If sufficiently severe. 


pear, such as angular stomatitis 
cheilitis, dermatitis and enteritis in de 
ticiencies of vitamins of the B-complex 
the gum changes in scurvy, and_ the 
pellagroid skin lesions and atrophy of 
kwashiorkor. 


Pathological changes incident to nu 


intestinal mucosa 


tritional deficiency conceivably influ 


ence resistance through a variety of 


148 


mechanisms with no present means 


to judge relative significance. The main 


possibilities are (a) increased permea- 
bility of intestinal and other mucosal 


surfaces. (b) reduction or absence of 


mucous secretions, (c) accumulating 
cellular debris and mucus?*? 


favorable 


to give a 


more culture medium, (d 
alterations in intercellular substance by 
deficiencies such as scurvy", (e) inter- 
ference with normal tissue replacement 


and repair, (f) loss of ciliated epi 


thelium in the respiratory tract or 
nutritional ede ‘ma with increased fluid 
in the tissues*** 

Mellanby and Green*!* demonstrated 
metaph: sia and keratinization of 
piratory epithelium in rats as a r sult 
of vitamin A deficiency, a condition 
conceivably favoring penetration of the 
infectious agents 
Wolbach and Howe* arrived at a simi- 
Mellanby”' re- 
ported comparable changes in 
deficient in vitamins A and D. Recc nth 
Weaver®**» demonstrated that the mu- 
cosa of parts of the 
tract of cotton rats is more readily pvne- 


mucosal barrier by 


lar conclusion, and 


gastrointes inal 


trated by poliomyelitis virus whe the 
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vitamin A. Sal- 
monella penetration to the 


diet is deficient in 
viscera of 
enhanced in 
vitamin A, riboflavin, 
biotin and By contrast 
absorption of botulinus nin was: not 
\ deficiency** 

most intestinal parasites is a property 


1 
rats was shown to be 


deficiencies of 


increased by vitamin . 
believes resistance to 
of the local intestinal mucosa. Lynch! 


produced fulminating amebiasis in 
guinea pigs by a speci al synthetic diet 
which altered bacterial flora. Since this 
result could not be reproduced by feed- 
ing massive doses of bacteria derived 
from the lesions, attention was directed 
to local causes; a thinning and vacuola- 
tion of the 


countable. ¢ 


mucosa was thought ac- 
' also produced alter- 
ations in the permeability of the intes- 
tinal wall of guinea pigs to a human 


Grant!* 


strain of tubercle bacillus by manipu- 
vitamin C and vitamin 
ration. 


lating calcium, 
D in the 
Interference with Nonspecific Protec- 
tive Substances. In many instances, an 
variation in “bacteriocidal 
is impossible to relate to a 
mechanism, either antibodies 
substances. Blood se- 
rats had considerably 
effect on S. 
than 
serum from normal rats. Swartz, Alicata 
and lLucker**® described specific growth- 
inhibiting substances in horses and rats 
that retarded development of intestinal 
nematodes: nutritional deficiencies in- 
terfered with this process. In the exten- 
sive studies by Guggenheim and 
Buechler'**® the peritoneal fluid of rats 
deficient in thiamine, riboflavin or 
vitamin A had decreased capacity to 
destroy inoculated S. typhimurium. 
0 re ported greatly reduced 
lyso.-vme in tears of 2 children with 
xerothalmia which “increased remark- 


observed 
power 
specific 
or nonspecific 
rum of rachitic 


lowet bacteriocidal 


10 


and sti iphylococci*® 


Anderson 


ably with 5 to 7 days of cod liver oil 
ther py.” Increased lysozyme has been 
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reported**! in human vitamin A de- 
ficiency. Dawson and Blagg™ tested 
saliva from patients with cholera, others 
with severe malnutrition, and from 
healthy against a variety of 
infectious agents. Saliva from cholera 
patients and the malnourished group 
had little antibacterial action 
compared with controls. 

The significance of these sparse ob- 
difficult to assess. No 
agreement exists on the importance of 
lysozymes. Less is known of other non- 
specific antimicrobial substances. The 
possible effect of nutrition on properdin 
levels'**>! warrants investigation. 

Nonspecific Destruction of Bacterial 
Toxins. Resistance to bacterial toxins 
ordinarily is considered a function of 
antibodies. Additional ways are pos- 
sible. In the experience of Werkman 
et rats suffering from deficiencies 
of B-complex vitamins or vitamin A 
were more susceptible than controls to 
diphtheria toxin, although antitoxin 
production was equal and rate of dis- 


controls 


or no 


servations is 


appearance of injected toxin was 
normal. 
Skin reactivity of scorbutic guinea 


pigs to diphtheria toxin was increased’ 
and survival time following parenteral 
injection reduced**:'", Rats** deficient 
in vitamins A and D and also vitamin 
B-complex were 40 to 100 times more 
susceptible to tetanus toxin than con- 
trols. Sheep on diets low in minerals 
and in vitamins A and D reacted more 
strongly than controls to intradermal 
injection of toxin of the bacillus of 
lamb dysentery'’’. Torrance**’, how- 
ever, could not confirm previous results, 
including his own, that vitamin A con- 
tent of the liver was in any way corre- 
lated with survival of guinea pigs 
following injection of either diphtheria 
or tetanus toxin. 

Brief fasting*™* as well as feeding de- 
ficient diets had an influence on the 
susceptibility of mice to endotoxin of 
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Klebsiella pneumoniae; lesser doses 
were required for a fatal result, which 
occurred a few hours after injection 
and long before an immune response 
would be expected. Conditions were 
reversed after 48 hours on a good diet. 

Alterations in Intestinal Flora. Intes- 
tinal synthesis of some essential nutri- 
ents depends upon the bacterial flora 
of the intestine®™*. The action of diet on 
symbiotic bacteria can have an inde- 
pendent influence on growth and de- 
velopment of experimental 
By intubating patients with sprue, 
Frazer’’® proved that the bacterial 
flora of the ns moves high into the 
small intestine in large numbers and 
presumably compete s with the host for 
B-complex vitamins before 
be absorbed. 

Changes in bacterial flora caused by 
diet sometimes have a favorable and 
sometimes an unfavorable influence on 
symbiotic and pathogenic parasites. 
In guinea pigs'** a synthetic diet dras- 
tically altered the bacterial flora and 
intestinal mucosa; presumably _ this 
contributed to the fulminating 
dysentery that followed. Hegner'** was 
impressed by the rarity of intestinal 
protozoa in many carnivores; he found 
that rats fed high animal protein diets 


animals. 


they can 


were less favorable hosts for Giardia 
muris, Trichomonas muris and Hexa- 
mitus muris than animals subsisting 


mainly on vegetable proteins and car- 
bohydrate. Diets of herbivores are 
stated to lead at times to alimentary 
stasis, thereby favoring production of 
toxin by Clostridium welchii2”. 
Altered Endocrine Balance of Host. 
Altered — function is probably 
involved in some of the mechanisms 
volvement in nutritional synergism and 
antagonism with infections is almost 
wholly unexplored. On the effect of 
protein and choline deficiency in 
ered adrenal function, 


low- 


as well as the 
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less direct relationship of ascorbic acid 
deficiency, Kinsell'™* states that “it has 
well established that the resis 
tunce of the Addisonian patient or thi 
adrenalectomized animal to infection in 


been 


particular and to stress in general, is 
markedly Despite evi- 
dence that cortical hormones m: wv havi 
a direct inhibiting 
bacterial endotoxins'*:!'*, the general 
mechanism of corticoid action in intec 
tion is not clear. Selye®’? states that low 
carbohydrate augment the effic 
acy of both corticotropin and of corti 
coid steroids: 


diminished.” 


effect on certair 


diets 


this may be responsibk 
for the depressed re sistance commonlh 
observed. 

common and 
althoug! 
long-acting 


Infection is a 
complication in 
notably 
preparations. 


Severe 
diabetes, 


with insulit 


Huge 
was common during the short period 
of ketosis associated with 


less 


nitrogen loss onc 


regular it 
Pollack**® believes that mainte 
nance of positive nitrogen balance wit! 
protamine-zine insulin, even with glu 
is the key to the better 
tance to infection characteristic of dia 
betics under modern management 
Nutrient in Excess of Host Requir 
ments. Therapeutic use of nutrients t 
control infection has led to much un 
Only a few studies 
meet even elementary scientific criteri 


sulin. 


cosuria, 


resis 


critical enthusiasm. 


and merit mention. An in vitro aniti- 
bacterial action of vitamin C has heer 
repe: atedly Hill and 


Garren'*? in well experi 
ments on 40 groups of 40 chicks in- 
fected with salmonella showed that re- 


sistance was increased by large doses 
of all the known vitamins if an anti- 
oxidant was present. The fact that 
either ascorbic acid, which is _ not 


known to be a dietary requiremeit 
chickens, or diphenylene diamine could 
be used to provide the anti-oxi lant 
effect suggested a nonspecific actio 
Excess biotin given to deficient rats 


|- 
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infected with T. lewisi produced a 
sharp increase in numbers of para- 
sites**. Wooley and Sebrell*™ having 
demonstrated the synergism of defi- 
ciencies of riboflavin and thiamine in 
either ad-libitum or paired-fed mice 
with Type | pneumococci then showed 
that doses of either of these vitamins 
ten times greater than in the control 
diet increased mortality. It is possible 
that the high doses caused an imbal- 
ance of some other nutrient to produce 
a relative deficiency. In detailed inves- 
tigations on the interaction of specific 
deficiencies with avian malaria, a phe- 
nomenon of interest was the abrupt rise 
in parasitemia observed when thera- 
peutic doses of either riboflavin’ or 
thiamine were given deficient 
birds?0¢4, 

Suppression of malaria by diets of 
milk supplemented only with vitamins 
was re porte ‘d by Maegraith et al.*°° in 

’ berghei infections of mice. This find- 
ing has been confirmed in malaria of 
monkeys but reports in humans are 
Infections relapsed 
when the mice were placed on a normal 
diet; subinoculation during suppression 
showed that a few parasites were 
attributed the 
suppressive action to the relative ab- 
sence of para-aminobenzoic acid in milk 
it certain seasons and claimed that its 
iddition abolished the suppressive ac- 
tion. The suggestion is that this nutrient 
» essential to the malarial parasite but 
iot to the host. Ramakrishnan**** found 
that methionine and pyridoxine also 

iused the parasitemia to return to high 
evels. Ramakrishnan et al.*°* have now 
eported the isolation of a milk-resistant 
train of P. berghei. 

Mechanisms of Antagonism. Evi- 

nce already introduced establishes 

e generalization that antagonism is a 
mmon manifestation of nutritional 
ficiency when associated with viral 
id protozoan infections; it is relatively 


present. 
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uncommon in rickettsial, bacterial and 
helminth infections. These effects seem- 
ingly result from dependence of certain 
infectious agents on the biosynthetic 
processes of host cells, which in turn 
require specific metabolites. The 
many studies on nutrient requirements 
of viruses are beyond the scope of 
this review®*147, 

Viruses are among the more resistant 
infectious agents to chemotherapeutic 
attack'"". They are known to divert 
certain enzyme systems of host cells to 
the synthesis of viral precursors. Recent 
studies by tissue culture show with 
increasing precision spe cific enzyme 
and metabolite requirements, with 
RNA (ribonucleic acid) occupying a 
key role®®. For growth of the virus of 
psittacosis in tissue culture'* only the 
following amino-acids are essential: 
tyrosine, threonine, methionine, isoleu- 
cine, phenylalanine, tryptophan, leu- 
cine, valine and cystine; of these cystine 
and tyrosine are not required in human 
nutrition if adequate methionine and 
phenylalanine are present. Such obser- 
vations have obvious potential in indi- 
cating future methods of treatment®*"**: 
285,286 The more complex host fre- 
quently can compensate for altered 
metabolic systems by alternative en- 
zymes or nutrients. 

Research directed toward retarding 
enzyme systems essential to the para- 
site but not necessary for the life of 
the host is closely linked with the grow- 
ing attention paid to metabolic antag- 
onists. The detailed studies on metabo- 
lites, antimetabolites and enzyme inhib- 
itors in relation to growth of vaccinia 
virus*** are in good illustration. Metab- 
olic antagonists of vitamins have been 
used to demonstrate both synergistic 
and antagonistic effects. Bodian*! 
showed that pyridoxine deficiency in 
monkeys induced by deoxypyridoxine 
decreased resistance to poliomyelitis. 
Although paralysis almost never follows 


Ter 
iS 
IS 
+} 
nu 
lis 
LAVE 
tai 
the- 
ort 
oni 
Vere 
sulit 
ONCE 
rou 
wit! 
oh 
resis 
| 
ila 
ire 
its t 
1 ul 
udic 
iter) 
rt 
heel 
ll an 
xpel 
( 
n 
that 
s no 
coul 
( 
it rats 


The 


oral infection of normal monkeys with 
poliomyelitis, 3 out of 12 pyridoxine 
monkeys developed 
paralysis when given virus by mouth. 
Using chick embryos Cushing et al.™ 
have demonstrated that the 
analogue, oxythiamine, caused 
plete suppression of mumps virus and 
partial suppression of influenza virus; 
deoxypyridoxine caused complete inhi- 
bition of both viruses. 
Wooley and Murphy** 
ported in vitro studies which pyri- 
doxine deficiency induced by deoxy- 
pyridine inhibited the development of 
E. coli bacteriophage but had no effect 
on growth of the bacteria. this 
effect was reversed by pyridoxine and 


deficient severe 


com- 


have re- 


Since 


by such compounds as acetic acid, 
propionic acid, glycine butyric 
acid, the authors suggest that pyri- 


doxine deficiency blocks the utilization 

of glucose by the bacteriophage. 
Rickettsiae multiply**® 

cells which have 


best in host 
little metabolic activ- 
ity in contrast with viruses which grow 
best in rapidly metabolizing cells. It 
seems probable that the rickettsiostatic 
(PABA) 
to the ability of this 
compound to increase metabolism of 
Folic acid, although it has 
PABA as part of its molecule does not 
have an equivalent effect in inhibiting 
the rickettsia of typhus fever. 

Much work on the biochemistry and 
physiology of 


effect of para-aminobenzoic 


246b 


acid!*4 is due 


host cells. 


indicates 
that many of the assumptions stated 
above in reference to viruses apply also 
to highly parasitic protozoa. The im- 
portant criterion again appears to be 
the degree of dependence of the organ- 
ism on the metabolic systems and nu- 
trition of the host. 

Nutritional requirements often vi 
according to the developmental stage 
of the parasite. For example, panto- 
thenic acid is adequate for survival of 


intracellular forms of Plasmodium 
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falciparum” but culture of extracel- 


lular forms requires formed coenzyme 
folic 
cellular 


acid permits erowth of intra- 
folinic acid is 
required in extracellular cultures. Both 
para-aminobenzoic acid 


forms but 


acid 
infected 
infected erythrocytes actually 
folic 


and folic 
enhance 
ducks**4; 


contain more 


parasitemia in 


acid. 


Antagonism between malnutrition 


and bacteria 
and helminths; examples of interference 
with the 


correspondingly scarce. The 


infection is rare among 


metabolism of the agent are 
similarity 
svstems In 


of enzyme Schistosoma 


mansoni and in the mammalian host 


implies*™ 47 
with the 
may be expected to interfere with worm 


development, but other effects of mal- 


that factors interfering 


metabolism of host cells also 


nutrition on resistance may overweigh 
this. 
A striking example of natural antag- 


that virulent 
strains of S. typhosa require cystine and 
tryptophan 


onism is the discovery 


while avirulent mutants 


also need a purine'’*. Mouse peritoneal 
Huid normally is lacking in 


avirulent strain becam« 


purine. An 
virulent when 
purine, xanthine, was injected intra 
peritoneally or when the organism re 
verted to purine independence. 
Although failure to meet the nutri 
tional needs of the infectious agent pro- 
vides a ready explanation for antagon 
ism, the pri actical importance of this 
mechanism has overestimated 
Melnick**’ pointed out that nutritional 
deficiencies usually 
when the 
state as to be 


been 


result in antagon- 


ism only animal is in such 


deficient almost 


mori 
bund: he believes that in most mild 
deficiencies virus and host cell com 
pete for a nutrient, with the virus 


seemingly having priority. Under thes« 
circumstances, any advantage to the 
combating the 


by the adverse 


host in virus is offset 


effects of malnutrition 


including synergism with secondary 
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infections and interference with con- 
valescence. 

The involved seem to 
preclude the use of dietary deficiencies 
as control measures in most situations 
antagonism is known to occur. 
Some specific metabolic antagonists, 
however, block reactions of vital im- 
portance to the agent and of lesser im- 
portance to the Information as 
to the influ- 
ences of diet on specific enzyme sys- 
kind recently 
summarized by Knox et al.'**, needs to 
be correlated with knowledge of the 


specific biochemistry and physiology of 


mechanisms 


W here 


host. 
enzymatic and metabolic 


tems in animals of the 


microorganisms. 

Influence of Infection on Nutritional 
Status. has been 
confined to the influence of nutrition on 
infection. Conversely, 
most’ infections have a deleterious effect 
on nutritional status, a fact insufficiently 
At a recent three-day con- 
no 


Discussion thus far 


the course of 


recognized. 
ference on Nutrition in Infections" 
principal speaker mentioned this fea- 
ture of the problem. 

Infection and Protein Metabolism. 
Kwashiorkor is a major factor in the 
high mortality among preschool chil- 
at least 50 tech- 


8,207 


dren characteristic of 
nically underdeveloped countries* 
The symptoms are commonly precipi- 
tated by an 
Either or 
most often responsible, but any infec- 
tion mav be involved. Seasonal increase 

hospital admissions and deaths at- 
tributable to diarrhea often precedes 

similar rise in kwashiorkor by 4 to 

weeks**''®, Kwashiorkor can origi- 
dietary deficiency alone, but 
are the result of synergism 
etween infection and protein malnu- 
ition. 


acute 209. 


diarrhea*** measles”>* is 


ite in 


iost Cases 


foods, es- 
origin, 


cultures solid 
animal 


In many 
ecially 
ditionally 
ith intestinal 


those of are 


withdrawn from children 
infections: 


other 
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thin cereal or starch gruels become the 
diet. Furthermore, a child with infec- 
tious diarrhea is likely to be given 
strong purgatives for worms, mistakenly 
blamed for the diarrhea'*2%, These 
practices hasten the appearance of 
frank protein deficiency. 

Infections have long been known to 
exert a strongly unfavorable effect on 
nitrogen balance. In 1910 MacCallum'™* 
cited a German case in which the nitro- 
gen equivalent of 2.5 kg. of muscle was 
lost in § days of fever. Increased urinary 
nitrogen excretion has been demon- 
strated in malaria**, pneumonia and 
streptococcal infections*', erysipelas®, 
pyelonephritis and paratyphoid™*, ty- 
and men- 
ingitis'=*, urinary nitrogen is 
pé artly from greater ene rgv require- 
ments imposed by higher body temper- 
ature, but mainly from toxic destruc- 
tion of protein®**’. Nitrogen loss may 
continue long after fever has  sub- 
sided'****"5 or may begin during the 
prodromal pe riod before fever and 
clinical signs appear*’. Similar nitrogen 
loss occurs in dogs with sterile absces- 
ses and minimal febrile reaction™!:77.475, 

Chronic infections also have an ad- 
verse influence on protein metabolism; 
hypoproteinemia may develop despite 
normal protein int and dietary 
protein supplements are less effec- 

Nitrogen loss in infections has par- 
ticular significance in young children 
because of high requirements for pro- 
tein per kilogram of body weight. Neg- 
ative nitrogen balance in infectious 
— may occur despite intake of 2 

‘ more grams of protein per kilogram 
di 260.276 Close®® described a 
child with kwashiorkor whose serum 
albumin increased in 7 weeks from 1.05 
to 3.58 gm. per 100 ml.; the patient 
then contracted typhoid fever and the 
level fell promptly to 1.59 gm. 

Decreased absorption of nutrients 


Loss of 
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from the gastrointestinal tract probably 
plays a minor role even in infectious 
disorders. In scarlet fever***" control of 
pancreatic enzyme was reduced, pre- 
sumably a common occurrence in other 
infections. Nevertheless where fecal 
nitrogen has been measured, the in- 
crease is small. 

Intestinal helminths can _ interfere 
with protein digestion by competing 
with the host for nitrogen, producing 
antiproteolytic enzymes and damaging 
the intestinal mucosa‘™:46.291, For ex- 
ample, significant increases in nitrogen 
have been demonstrated in Indian chil- 
dren after treatment for ascariasis*** 
Both Ascaris lumbricoides and Strongy- 
loides edentatus have enzymes not only 
for utilization of carbohydrate2™*, but 
for the digestion of protein?™* and 
Trichinella spiralis in rats?™, 
Trichostrongylus colubriformis and 
mixed nematode infections in lambs 
inhibited protein Eleven 
nematode species have been shown to 
decrease protein absorption in sheep*””. 

Infections with intestinal protozoa 
occasionally reduce nutrient absorption. 
Véghelyi**** has shown that increased 
fat in stools of children with G. lamblia 
is due to impaired absorption. He re- 
lated this to his observation in rabbits 
of as many as 1,000,000 giardia per 
square centimeter of mucosa. Under 
such circumstances absorption of nitro- 
gen could be affected. 

Infection and Vitamin Deficiencies. 
Infection may precipitate frank clinical 
signs in individuals with subclinical 
vitamin deficiencies. It has long been 
known that infections can cause florid 
scurvy in persons on a diet low in vita- 
min C418, Either experimental trypana- 
somiasis**° or tuberculosis*4 may hasten 
the appearance of scurvy in guinea 
pigs. 

Diarrheal and other infections may 
decrease serum vitamin 
and more importantly precipitate xer- 


ophthalmia, keratomalacia and even 
Giardiasis sometimes 
interferes with vitamin A absorption 
in In Japanese prison 
camps beriberi developed in more than 
half of persons with dysentery*”* . There 
can be no doubt that infections con- 
tribute to the production of frank vita- 
min deficiencies in poorly nourished 
populations. 

Infection, Growth and Development. 
Children recovering from kwashiorkor 
fail to gain weight when intercurrent 
infection is present and may lose weight 
despite high intake of calories and 
protein; once the infection ends the 
weight curve resumes an upward 
trend?**. Children on a low protein diet 
had pronounced and protr: icted depres- 
sion of growth after respiratory infec 
well-nourished children had 
only transient weight loss. Conversely, 
an effective control program for ma- 
laria and filariasis resulted in a spurt 
in growth by West African village chil- 
dren2'®, Rates of growth and matura 
tion are relatively sensitive indicators 
of adverse metabolic influence from 
infection. 

Infection and Anemia. Infections sig- 
nificantly reduce hemoglobin — levels 
even with an adequate diet®*: 18", In 
Uganda, Trowell et al.** found that 
severe bacterial infections including 
pneumonia, meningitis, septicemia and 
tuberculosis caused anemia, sometimes 
suddenly. Mildly anemic* 
with tuberculosis, chronic lymphangitis, 
or pneumonia had marke d inhibition 
of bone marrow with shortened ery- 
throcyte life span, as demonstrated by 
radioactive isotypes of iron. 

Chiriboga et reported macro- 
cytic anemia to be common. among 
poorly nourished patients with malaria 
and microcytic anemia in those with 
hookworm. With associated malaria 
and hookworm, the two types of 
anemia were equally frequent. Low 
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serum iron levels are stated to be the 
most constant feature of anemias asso- 
ciated with infections in man*™*, 
Extensive information is available on 
anemias of experimental infections. In 
pigs either staphylococcal infection or 
sterile turpentine re- 
sulted in a pronounced hypoferremia 
and anemia. In fasting dogs either 
endometritis or sterile abscess inter- 
fered with hemoglobin production". 
Spontaneous infection in monkeys or 
sterile turpentine abscesses resulted in 
folic acid deficiency and megaloblastic 
“4 suggesting that additional 
vitamin By. or folic acid was required 
during severe or prolonged infection. 
That hookworm infection reduces 
weight, strength, stamina and _per- 
formance of adults and contributes to 
retardation of both physical and mental 
growth of children is well estab- 
lished'**. The study of Rhoads et al.?*"*. 
in Puerto Rico, supported by many 
others, shows that addition of iron 
even without antihelminthic treatment 
gives marked improvement in anemia. 
By competing with the human host for 
vitamin By, the cestode, Diphyl- 
lobothrium latum, has been shown 


to cause a form of macrocytic 
tifa 347 


anemia-~ 


inemia 
Areas for Rescarch. Certain lines of 
inve stigation appear especially promis- 
: in furthering knowledge of inter- 
ction between nutrition and infection. 
Field Studies on Human Populations. 
Community programs for improved 
nutrition should include measurement 
( - impact of diet on extent, course 
| frequency of infectious disease’’, 
“al as the more conventional ap- 
praisal of physical development and 
nutritional status. This applies espe- 
cially to the many studies now in pro- 
gress on kwashiorkor. The strong asso- 
ciition between infection and the sub- 
sequent appearance of frank malnutri- 
t in infants and young children 


needs systematic exploration, particu- 
larly during the difficult period of tran- 
sition from breast feeding to an adult 
diet. 

Dependable information on morbid- 
ity and mortality is regularly lacking in 
countries where infant mortality is 
great. Field studies provide the only 
practical means of acquiring this es- 
sential information for some time to 
come. The feasible procedure is to in- 
corporate such effort in activities of 
the health demonstration centers now 
deve loping in many countries. 

Even in technic: ally developed coun- 
tries, individual cases of malnutrition 
will be encountered in clinical practice, 
by reason of environmental or genetic 
factors. The influence on staphylococcal 
and common re spiratory infections 
merits study. 

Experimental Studies on Laboratory 
Animals. The value of laboratory inves- 
tigation is in testing hypothes ses and 
exploring individual clues derived from 
clinical and epidemiological observa- 
tions. Specific deficiencies from single 
nutrients can be produced and their 
effect evaluated; in the field most de- 
ficiencies are multiple and mixed. Inter- 
action of induced deficiencies with 
infection by strains of an infectious 
agent of known virulence can be identi- 
fied in host animals of pedigreed ge- 
netic background. Such specificity is 
important in defining mechanisms and 
determining possible control measures. 
The results should not be extrapolated 
to human populations without proper 
field investigation. 

Many laboratory studies of the past 
suffer from poor experimental design 
and analysis; the present is not exempt. 
Some 10 years ago an outstanding con- 
ference™ of workers in the field codi- 
fied ground rules for the conduct of 
such investigations. For the particular 
purpose of determining interaction be- 
tween infection and nutrition, they may 
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be enlarged and modified as follows 
(1) The fundamental importance of 
the genetic constitution of both host 
and parasite has been repeatedly dem- 
onstrated. (2) Infections of a_ type 
occurring spontaneously in the animal 
host, or with a clinical reaction in lab- 
oratory animals paralleling that in 
humans, are gener: ally preferred as sub- 
jects for study. ) If a natural portal 
of entry is maa the pri actical value 
of the results commonly is greater than 
for infectious agents introduced arti- 
ficially, gree where local trauma 
is involved. Dose and virulence ot 
the ae agent requires careful 
control. Since nutrition studies com- 
monly extend over long periods, the 
age nt should be suit: ibly stored to pro- 
vide a stable prepar: ition for continuing 
experiments. (5) There is need for 
precise definition of nutritional de- 
ficiencies, distinguishing particularly 
those due to specific nutrients and 
those incident to inanition or dehydra- 
tion, through lesser palatability, de- 
creased appetite, or inability to assimi- 
late food and water. Severe and highly 
specific deficiencies can be produced by 
antimetabolites, a technique of proven 
usefulness in pyridoxine, thiamine and 
other deficiencies. Greater use can be 
made of paired feeding, but not to 
exclusion of ordinary controls which 
provide conditions more nearly com- 
parable with natural situations. (6) 
The level of the deficiency should be 
controlled and recorded. Interaction is 
possible within limited ranges and at 
low levels of deficiency. The competi- 
tion for nutrient between host and 
agent needs to be evaluated. (7) Virus 
studies show that duration of deficiency 
is sometimes important; reversals be- 
tween antagonism and synergism have 
occurred as deficiencies pass from acute 
to chronic stages. (8) Criteria for meas- 
uring resistance should be specified; 
more than one measure of resistance is 
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desirable, such as survival, productio 
of antibodies, phagocytic activity 01 
localization of pathogenic organisms 
(9) Attention to factors such as ag 
weight, sex, segregation of litter mates 
phy sical condition of cages, likelihood 
of coprophi igy, variation in intestinal 
flora, temper: ature and humidity of th 
laboratory are basic elements in good 
experimental design. (10) The num 
bers of experimental animals should b 
sufficiently large to permit satisfactory 
statistical appraisal of results, with con 
sideration of the advantages of factorial 
methods of design and analysis. (11 
Appropriate 
fected animals on the deficient diet, 


controls include unin 
normal animals receiving the infectious 
agent, and normal animals given the 
medium or normal tissue without the 
agent, the latter because of possible 
nutrients in this material. 

Biochemistry and Metabolism of In 
fectious Agents. Investigation of spe- 
cific nutritional requirements of such 
readily cultured infectious agents as 
the bacteria is now extended by 
modern techniques to those requiring 
living cells for multiplication or having 
a direct parasitic relationship to host 
metabolism. The possibility of new 
means for biochemical control of in- 
interfering with 
their metabolism has progressed be- 
yond the speculative stage; the useful- 


fectious agents by 


ness of the sulfonamides rests in thei 
ability to act as metabolic antagonists 
to para-aminobenzoic acid. Ways ol 
reaching intracellular agents by acting 
on their metabolic through 
the enzyme systems of host cells ar¢ 
under study. The depe with nce of viruses 
on the enzyme systems of host cells las 
been well demonstrated!®. A possible 
attack is that host cells may have alier- 
nate metabolic systems pe rmitting siib- 
stitution of nutrients, while viruses «nd 
other agents presumably are more 
limited in the biosynthetic processes 
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ised. If specific nutrients are found 
essential to a microorganism but not 
required by host cells, experimental ef- 
forts to produce these deficiencies by 
metabolic analogues become logical. 

Mechanisms of Synergism and Antag- 
onism. Although agent metabolism 
probably will continue as the primary 
interest in studies of antagonism, other 
mechanisms of interaction are possible. 
Research in synergism should escape 
its present major restriction to measure- 
ment of antibodies. Properdin'* and 
other nonspecific factors in resistance, 
such as rate of cellular metabolism, 
edema _ versus dehydration of tissues, 
the balance of electrolytes and endo- 
crines, and types of inflammatory re- 
sponse all merit consideration. More 
information is needed on optimum 
diets for convalescence. 

Some Common Misconceptions. A 
frequent inclination to dismiss the as- 
sociation of nutrition and infection as 
of little practical importance is based 
on the following erroneous interpreta- 
tions of existing data. (1) Examples of 
antagonism are such spectacular de- 
partures trom previous concepts that 
they are sometimes overemphasized 
and considered the prevailing type of 
relation. Comment: The preceding 
tables and text demonstrate the greater 
frequency of synergism over antagon- 
ism. (2) Much published information 
claiming synergism fails to meet mod- 
ern standards of scientific evidence, 
with the result that the basic concept 
is put in doubt. Comment: Many well 
designed and executed studies leave no 
doubt of the frequent occurrence of 
synergism. (3) Since antagonism does 
occur, a poor diet might be advan- 
taveous to an infected host. Comment: 
diet is neither an accepted nor 
an effective therapeutic measure; even 
Where antagonism exists, such a diet 
un ier natural conditions will delay 
convalescence and lead to synergistic 
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appearance of secondary infections, in- 
creasing the threat to survival. (4) The 
degree of malnutrition necessary to 
produce synergism and antagonism in 
experime ntal aninole does not occur in 
populations of man or domestic ani- 
mals. Comment: This comes from in- 
complete knowledge of the seriousness 
of malnutrition in technically under- 
developed areas of the world; extreme 
degrees of deficiency exist today in 
both human and animal populations 
due to grossly inadequate intakes of 
protein ead other specific nutrients. 
(5) Experimental studies demonstrate 
genetic characteristics to be more im- 
portant than nutritional factors. Com- 
ment: This is based on erroneous gen- 
eralizations from work on inbred lab- 
oratory strains of animals having fairly 
uniform resistance and exposed to con- 
trolled infection. It does not usually 
apply to natural populations of diverse 
genetic background exposed to multiple 
infections. (6) Improving the diet or 
prescribing vitamins is ineffective in 
improving resistance to infection. Com- 
ment: This applies to diets already 
adequate and is irrelevant to under- 
standing of the consequences of a de- 
ficient diet. 

Vorking Generalizations. The fol- 
lowing generalizations are proposed as 
a guide to continuing investigations in 
clinical and community medicine: (1) 
In human populations interaction be- 
tween nutrition and infection is prob- 
ably more important than the results 
of laboratory investigation would indi- 
cate. Greater response to nutritional in- 
fluences occurs in host and agent 
populations of heterogenous genetic 
origin than in homogenous populations. 
(2) Synergism is the dominant inter- 
action. No competent observer can 
witness the deaths from seemingly 
trivial infections of malnourished per- 
sons in technically underdeveloped 
areas or scan the list of causes of death 
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in such regions without realizing that 


large numbers of people are dying 
ordinarily not fatal. 
Multiple infections with parasites and 


bacteria, 


from infections 
larger infecting doses because 
of poor sanitation, genetic susceptibil- 
ity, and environmental conditions are 
expl: nations commonly advanced for 
this high fatality. Wartime experiences 
and clinical evidence from wards of 
hospitals receiving large numbers of 
poorly nourished patients support many 
laboratory studies that synergism is of 
particular importance. Worldwide re- 
search on kwashiorkor demonstrates 
that protein deficient children are at 


high risk of fatal infection and with 
refeeding this risk steadily decreases. 
(3) That type of synergism in which 


malnutrition 
more emphasis than it has 
With malnutrition fre- 
quent in many parts of the world, in- 
fection often sets off a train of events 
resulting in death from malnutrition or 
a related terminal infection. Children 
might well survive one or the other but 
not both. (4) Adding nutrients to an 
already adequate diet usually has no 
effect on infections. The major excep- 
tions are infections with certain intesti- 
nal parasites where secondary action on 
bacterial flora and other factors come 
into play, and less pertinently the highly 
questionable evidence on vitamin C. (5) 
The demonstrated antagonism between 
nutritional deficiencies and viral and 
protozoal infections has no recognized 
practical usefulness. (6) A gradient is 
evident, from a state of synergism char- 
acteristic of more or 
extracellular 


intections contribute to 
needs far 


received. 


less free-living 
microorganisms, to an- 
tagonism with intracellular agents. 
While synergism occurs across the 
gradient, antagonistic phenomena ap- 
pear only where organisms have obli- 
gate de »pende nce on the enzyme sys- 
tems of host cells. Based on type of 
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microorganism the 
of interaction have 
Bacteria, rickettsiae 
regularly synergistic 
deficiencies 
antagonistic 


following patterns 
been defined: a 
and helminths are 
nutritional! 


b) protozoa are 


with 
as often 
as synergistic; ¢) viruses 
are more often 
ergistic, 


antagonistic than syn 
(7) Patterns of interaction ac 
cording to deficiencies in nutrients have 
Gen 


synergistic 


the following characteristics: a) 
eral 
with 


regularly 
but antagonism 
has been found with viruses and pro 
tozoa; b) protein deficiencies produc 
synergistic effects; instances of an 
tagonism result from need of an infec 
tious agent for 
c) vitamin A 
synergistic; d) 


inanition is 


most infections, 


rare 
a specific amino-acid 
deficiency is 
vitamin D 
fails to interact with infec 
but synergism has been demon 
strated; e) 


regularl, 
deficiency 
commonly 
tions, 
vitamin B deficiencies result 
in synergism or antagonism depending 
upon agent and host; they are respon 
sible for 
tagonism; 


most known instances of an 
f) vitamin C 
usually synergistic 


deficiencies ar 
but antagonism has 
been demonstrated; ¢ ) specific minerals 
are either synergistic or antagonistic. 

A Concluding Thought. A basic bio 
logic fact has inadequate recognition 
The interaction between nutrition and 
infection is dynamic, frequently char- 
synergism and less com- 
antagonism. The mistaken 
impression that this interrelation is of 
secondary importance does little harm 
in countries where malnutrition is rare 
Where both malnutrition and infection 
are serious, as they are in most tropic il 
and technically underdeve loped coun- 
tries, success in control of either condi- 
tion commonly depends on the other. 
Problems of nutrition and _ infectious 
disease are interdependent in labor 
tory experiments, in mana, 
ment of patients and in public hea h 
programs. 


acterized by 
monly by 
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Feeding Behavior in the Insect. 
Vincent G. Dernier, Pu.D. ( Zoological 
Laboratory, University of Pennsyl- 
vania ). Although insect behavior has a 
certain plasticity learning seems to play 
less of a role in day to day activities 
than innate (that is, genetically fixed ) 
behavior patterns. The insect ‘appears 
to be more rigorously stimulus-bound 
than animals higher in the phylogenetic 
scale. This dependency upon sensory 
stimuli is most readily seen in the feed- 
ing behavior of the blowfly where 
choice of food, rate of intake, and vol- 
ume of intake are tightly controlled by 
input from the chemoreceptors of the 
legs, mouthparts, and antennae. 

Each chemoreceptive organ of the 
blowfly which is concerned with taste 
is a long hollow hair innervated by 
two bipolar neurons whose cell bodies 
lie at the base of the hair and whose 
axons proceed, apparently without 
synapsing, to the central nervous sys- 
tem. Stimulation of one cell with car- 
bohydrates of specific configuration 
initiates and drives feeding; stimula- 
tion of the other cell with such com- 
pounds as salts and acids prevents feed- 
ing. Stimulation of a single cell is suffi- 
cient to elicit a complete behavioral 
response. 
has been studied by (1) 
measuring rate and volume of intake 
following stimulation of chemorecep- 

2) measuring duration of feed- 
ing as a function of peripheral adapta- 
tion; (3) presenting flies with a choice 


Feeding 


tors: ( 


104 ) 


of solutions in standard preference 
aversion tests; (4) loading the mid 
and hindgut; (5) ligating various areas 
of the gut; (6) altering blood-sugai 
levels; and (7) measuring food intake 
following section of the stomatogastric 
nervous system. 

Data from these experiments show 
that feeding is initiated and driven 
by peripheral sensory input and termi 
nated by negative feedback from the 
stomatogastric nervous system. The 
stimulating effectiveness ‘of a food 
rather than its nutritional value is the 
crucial factor regulating feeding be 
havior. 

Feeding Behavior in the Rodent. 
Evior Pu.D. (Institute of 
Neurological Sciences, University of 
Pennsylvania School of Medicine ). Th 
basic principle in the present approach 
to feeding behavior in the rodent holds 
that feeding is under multifactor con 


trol, and therefore, is determined 
jointly by (1) sensory stimuli, (2) the 
internal environment, central! 


neural mechanisms, and (4) learning 
or habit. The relative contribution of 
these factors change in phylogeny s 
that sensory stimuli are of much greate: 
importance in inframammalian organ 
isms like the insect and learning o 
habit are of greater importance in man 

Study of the role of sensory stimu! 
in the rat is made by feeding a sing 
food in solution such as glucose « 
sodium chloride. As concentration it 
creases, ingestion increases up to th 
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factors or 


where 


oint negative taste 


nhibitory post-ingestion factors, or 


both, enter; then ingestion progressive ly 
lecreases. Controls involve loading 
and 


rats with esophageal fistulas. 


olutions intragastrically testing 


Internal environment factors are 
tudied by reducing salt levels through 
idrenalectomy and demonstrating 
salt 


administra- 


changes in the ingestion of solu- 


tions with and without the 
tion of salt supplements. 
Phe central neural mechanism is in- 
vestigated by lesions stimulation 
of the hypothalamus. Lesions near the 
ventromedial nucleus produce 
this 


conversely 


OvVeT- 


eating and. stimulation of region 


inhibits feeding: lesions in 
the lateral hypothalamus cause starva- 
this area 
with 
in the sense 


tion whereas stimulation of 


Animals ventro- 
finicky 
that thev overeat in response to certain 


( lic its feeding 


medial lesions 
refuse to eat 


stimuli and in response 


to others. Animals with lateral lesions 
may recovery from starvation and during 
the course of recovery, thev are respon- 


sive to and not 


certain food-stimuli 
t all to others 

The role of habit in feeding is shown 
in data from the literature where, for 
example, the adrenalectomized rat that 
has developed a preoperative prefer- 
ence for glucose fails to select salt in a 
choice of salt and glucose solutions and 

Feeding Behavior in Man. ALBERT 
SruNKARD, M.D. (Departments of Psy- 
chiatry Medicine, University of 
nnsylvania School of Medicine). A 
psychiatrist is moved to admiration at 
the completeness with which the sys- 
regulating food intake can be 
described for the insect and the rodent. 
ch work stands as a paradigm in the 
e!/ort to introduce the theoretical model 
0! physiological regulations into the 
stidy of human behavior. 


and 


tems 


Because of 
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the great complexity of human behavior 
such an effort at the present time is per- 
haps best limited to attempts to de- 
scribe short behavioral sequences. One 
such sequence is eating 
Study of the eating behavior of obese 
persons has revealed three deviant eat- 
Ing patterns: 

1) The “night-eating 
characterized by 


behavior. 


svndrome is 
morning anorexia, 
evening hyperphagia and insomnia. It 
occurs during periods of life stress and 
is apparently alleviated with relief of 
the stress. There is no consistent pel 
the morning 
anorexia or the evening hyperphagia. 
this 
usually express little self- condemnation 
related to their overeating. 

2) The * is character- 
ized by the consumption of very large 
amounts of food within short periods 
than a few 
night-eating syn- 
seems to 


sonal meaning of either 


Persons manifesting svndrome 


‘eating binge’ 


of time, usually no 
with the 
binge-eating 
during periods of life stress. In contrast 
to the night- eating syndrome, however, 
binge-eating occurs with no periodicity 
and often seems to have personal ( 


more 
hours. As 


drome, occur 


un- 
conscious ) meaning to the wera It 
is regularly followed by severe discom- 
fort and marked self-condemnation. 

3) “Eating-without-satiation” is char- 
acterized by difficulty in stopping eat- 
ing without any noticeable increase in 
the intensity of the desire for food. 
There is no apparent relation to pe- 
riods of stress and a random occurrence 
throughout the day. Such eating has no 
appare nt pe ‘rsonal me aning to the sub- 
ject and there is no associated self-con- 
demnation. Alone among these patterns 
it seems to be associated with brain 
damage. 

These deviant eating patterns occur 
in no more than 15% of obese persons 
and they augur ill for the success of 
attempts at weight reduction. 


LEHRBUCH DER INNEREN MeEprzin, VoL. 1] 
AND 2. Edited by HetmMur Dennic. 4th ed. 
Pp. 920 and 892; 351 and 247 ills. respec- 
tively. Stuttgart: Georg Thieme 
1957 (Intercontinental Medical 
poration, New York, U.S. 
$12.50 

In the traditional German usage this text- 
book of medicine is published in two vol- 
ulhes 


Verlag, 
Book Cor- 
Agents). Price, 


This is a most commendable feature: 
greater space permits better coverage (highly 
desirable in this day of ever expanding 
knowledge ); it is more convenient to handle 
a lighter volume during prolonged reading 
(some one-volume English texts weigh nearly 
ten pounds ) better grade of 
paper which, in turn, makes for better illus- 
trations (these compare favorably with those 
of current English texts). Another aspect 
worthy of comment is the number of con- 
tributing authors: 12 as compared to 80 to 
150 in our texts. It is clear that multiple 
authorship is necessitated by the complexity 
of professional knowledge and specialization 


it permits a 


However, this reviewer suspects that reasons 
other than the excellence of text 
into the picture. 


also enter 
A point is reached when 
multiplicity of authors results in duplications 
and, paradoxically, in omissions. The reviewer 
does not suggest any optimal number of 
authors but he is impressed by the smoothness 
as well as the balance of this text presentation. 
In addition to the topics usually covered in 
textbooks of Internal Medicine, there is a 
good general chapter on diagnosis and treat- 
ment that makes 
things, to 


among other 
baths and 
spas, and psychotherapy. The chapter on 
poisons and poisonings is the best this re 
has seen in a textbook. This, the 4th 
edition, in comparatively few years bespeaks 
the excellence of this work: it would be 
worthy of translation R.K 


referenc eC, 


massage, gymnastics, 


viewe! 


PATHOLOGY FOR THE PHysiciAN. By WILLIAM 
Boyp, M.D., M.R.C.P. (Eptin.), Emeritus 
Professor of Pathology, University of To- 
ronto. 6th ed. Pp. 900; 489 ills. and 12 
color plates. Philadelphia: Lea & Febiger, 
1958. Price, $17.50 

Tuts is, in many respects, a new book rather 
than a new edition. Large portions have been 
re-written, especially the sections on General 


106 ) 
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Considerations at the opening of each chap 
ter, involving as they do so much of the 
newer physiological, biochemical and cytologi 
cal aspects of the subject. A new feature is 
the Table of Contents which heads each 
chapter and greatly facilitates a working 
acquaintance with the book for convenient 
reference. It is that the author 
re-writing with the 
graduate rather than the undergraduate stu 
dent in mind, the physic ian or internist rathe1 
than the pathologist, the young rather than 
the old 


to be of a high order of excellence 


noteworthy 


has avowedly done his 


The numerous illustrations continu: 
The book 


recommended R K 


Is W army 


Les HyPERCORTICISMES 
ETVENNE-EMILE Faculte de Med 
ecine, Paris. Pp. 142; 25 ills Masson 
et Cie, 1958. Price, 1.400 fr 


SURRENALIENS. By 


Paris: 


Tuts monograph is divided into two se 
a general section dealing 
with the biosynthesis of 


tions. The first is 
adrenocortical hor 
ACTH, the catabolism of 
the corticosteroids, and the physjologic action 
of the cortical hormones and their metabolites 
This is followed by 


mones, the role of 


a chapter on assay of 


adrenocortical hormones, and on tests wit! 


stimulation by ACTH, and with suppressiot 
by cortisone, cortisol and related compounds 
In the 


dromes and 


second section the individual syn 


disease entities are presented 
Cushing’s syndrome, the virilizing syndrome 
and hyperaldosteronism. In a brief last chapt 
of the second section thi questions of “mix 
syndromes,” of a possible hypercorticism i 
acromegaly, and of adre nocortical hyperfun: 
tion in critically 


Throughout the book, emphasis is put or 


obesity are discussed 
physiologic interpretation of clinical finding 


the presentation is precis and lucid ar 


thoroughly up-to-date. The bibliography cor 
tains 61 key references, arranged by chapter 
numerous additional references to speci 
problems are given in footnotes in the te) 
the author emphasizes in the introduction th 
he has not compiled a “general review” 
the sense of a complete bibliography doc 
menting every statement 

I should wish that my 
read this book; it is 
recommendation — will 


limited effect 


students 
regrettable that n 
best but 
medical st 


wou 


have at 
because so few 


dents read foreign languages. Should we not 


require reading knowledge in foreign 
languages for the M.D. degree, such as is 
ready required for the degree of Ph.D.? 


K.P. 


ALLERGY IN Pepiarric Practice. By 
LIAM B. SHERMAN, M.D., Associate Clinical 
Professor of Medicine, Columbia University 
College of Physicians and Surgeons, and 
R. Kesscer, M.D., Px.D., Instruc- 
tor in Pediatrics, Columbia University Col- 
lege of Physicians and Surgeons. Pp. 296; 
12 ills. and 2 color plates. St. Louis: C. V. 
Mosby Co. 1957. Price, $9.25. 

SINCE infants children with 
illergic diseases are treated by general prac- 
titioners and physicians without special train- 
ing in allergy, this book is intended by the 
iuthors to offer to such physicians practical 
iid in the diagnosis and treatment of these 
conditions. This objective they achieve ex- 
ceedingly well. There is an adequate presen- 


most and 


tation of underlying theory to give a proper 
background. The clinical material is more 
than ample, with particular stress on the com- 
moner conditions and on practical methods 
ind procedures. Beyond the announced pur- 
pose are such things as the detailed list of 
ilergens and dilutions for intracutaneous test- 
ing and the preparation of therapeutic house 
dust The presentation is uniformly 
wood, simple and accurate. Noteworthy is the 
chapter on General Pediatric Care of the 
\llergic Child. The few illustrations are both 
ood and we ll selec ted. The book should prove 
addition to the 


extracts 


welcome practitioner's 


R.K. 


library 


IN New York 
DiseASE STUDIED IN 
Context. By Beatrice Bisuor BERLE, M.D. 
Pp. 331; 10 ills. New York: Columbia Uni- 
versity 1958. Price, $4.75. 

Tris is a fascinating recital of the findings 
an important study of health and disease 
context. It is highly instructive: probably 
lost instructive to the young physicians who 
il the opportunity under Doctor Berle’s 
tidance and in the company of her associ- 
ed social anthropologists to observe these 
erto Ricans in their home settings. This 


FAMILIES 
AND 


SO Purerro Rican 


Crry. HerEALTH 


TOeSS 


viewer began his medical career as a gen- 
il practitioner in an industrial area of a 
rge city. He never lost the viewpoint and 
rspective which that experience provided. 
er the years he has noted the increasing 
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lack of such experience, viewpoint and _per- 
spective in teachers of medicine, especially 
the younger ones, who never left the ivory 
towers of their teaching hospitals. The at- 
tempt to recapture that viewpoint by programs 
of so-called “integrated” or “comprehensive” 
medicine will do much for those patients 
who come to hospital clinics; it will } even 
more for the medical students, who today 
have largely to learn these lessons by experi- 
ence in their later practice; it will do most 
for the and for their 
concepts of the origin of symptoms in relation 
to the patient's total environment. But the 
medical hope of the general public, the over- 
whelming majority of whom are not treated 
by teachers or in teaching hospitals, lies in 
the up-grading of the trend of medical prac- 
tice to which they have access, by the in- 
creasing application of group practice: tail- 
ored, modified and equipped to meet local 
needs. That in essence is what Doctor Berle 
her did in the New York 
slum. This valuable book should be read by 
all teachers of medicine and by all young 
physicians and medical students. R.K. 


teachers themselves 


and associates 


ABORTION IN THE UNtrEeD States. Edited by 
Mary STEICHEN CALDERONE, M.D. Medical 
Director, Planned Parenthood Federation of 
America, Inc. Pp. 224. New York: Paul B. 
Hoeber, Inc., 1958. Price, $5.50. 

THE material in this book consists of several 
introductory papers concerning various aspects 
of induced abortion and the general discus- 
sions stimulated by these presentations. The 
participants in this conference, which was 
sponsored by the Planned Parenthood Federa- 
tion of America, were authoritative gynecol- 
ogists, psychiatrists, sociologists, health off- 
cers and students of population. The general 
subjects included the legal aspects of abortion 
in this and other countries, illegal abortion, 
psychiatric and sociologic aspects of abortion 
and illegal abortion as a substitute for con- 
traception. 

Although a considerable volume in- 
formation concerning the causes and _ results 
of illegal induced abortion is available it cer- 
tainly is incomplete and much of it is inac- 
curate and the deliberations of this conference 
serve to emphasize this fact. The participants 
are quite aware of this inadequacy and have 
recommended that an effort be made to ex- 
plore the background, motivations, 
mechanisms and results. . . .” in women 
seeking abortion. They suggest that this 
information could be obtained in consultation 


408 The American Journal of the Medical Sciences *« March. 1959 
centers to which women could bye referred trons in insoluble oe Hi cuglol ulins ind i 
tor evaluation of the entire problem not soluble fraction of albumins, evtos lobulins and 


speci ily for termination of 


There IS 


pre 


in excellent bibliog: iphy and fou 


uppendices. In the latter abortion and_ birth 
control laws for each of the states and for 
England are outlined and abortion in other 
countries is discusse 

While tl book certainly is not the final 
answer to. the problem of induced abortior 
it contains wich inte resting and \ tluable in 
formation and should prove helpful to phy 
sicians, social workers, lawvers, teachers and 
others wl vist deal with women who are 
seeki ter ation of pregnancy 
BRONCHOPULMONARY DISEASES Basu \s 
PECTS, DIAGNOSIS AND TREATMENT. Edited 
by Eman A. Nacterto, M.D.. Chief of Thor 
acic Surgical Services. Harlem and Columbu 
Hospit New York Pp. 956; 719 ills. New 
York: | | B. Hoeber, Inc L957. Price 
$24.00 

imposing and highly informative 
volume I ill aspects ot bronchopulmonary 


diseases. There are 115 chapters under 31 


group headings, that cover, one might even 
say blanket the subject Thev have been 
written by no less than 142 authors, all of 
them selected for their outstanding com 


fie lds The book 


high as a reference 


petency in their respective 
consequently has 
work not 

wide range of medical and surgical special 
ists. When a reference work 
no significant detriment in the fact that the 


book shows a certain amount o! 


nly for general practitioners but for 
there Is 


used as 


duplic ation 


of coverage as a_ result of such multiple 
authors! ip The book should find 
il R.K 


L, AuToO-INTOXICATION APRES BrOLURE. By 7 
191; 49 ills. Brussels; A 
1958. 

THE main purpose of the experiments here 
validity of the hy 


(GODFRAIND Pp 
Christiaens, s.a 


described was to test the 
pothesis that a toxic substance or substances 
are released in the burned area. The first part 
of the 
toxicity of various heated proteins and _ theit 


study was the testing in frogs of the 
split products The evidence at hand suggests 
that the proteins after 


proteolysis. In the second part of the study, 


become toxic only 
carried out in rabbits, extended observations 
were made on the effects of various types ot 
The proteins of the edema 
fluid were separated by dialysis into two fra 


split produc ts 


4 
some euglobulins. The euglobulin derivative 


were tar more toxic than the soluble fractions 


This is an important ntribution to the um 


derstanding of the pathology of burns 


CHOLESTEROI CHEMISTRY BioCHEMISTRY 
AND Edited by Ronerr P 
University of St. Ar Queen's Coll 


Dundee Scotlan Py 942 78 ills Nev 


York \ | In | Pri 
815.00 

DURING recent treme 
nost sta eringly literature I 

thin lated cCerTrnin este! | Re isonabl 
recurat wthods of tative vsis ha 
| il ible rt S We lth 
data on its concentration in the body fluid 
incl tissue man ther mammals unde 
physiological and thological mndition 


] 


techniques ermitted selection 


numerous ithwavs of svnthesi 


ind there have beer 


unong the 
lerived more or les 
well-established concepts of its production it 
the animal organism from acetic acid and froi 
certain branched C; and Cy con 


contain the 


ipounds whi 


skeletor 


known of it 
purpose metaboli economy 


Numerou 


clues, however, have led to its implication 


lsopentane or 
Neverthe less nothing 1S 


im the 


lsopre The 


ictually 


pathog n sul generis 


h is be en asked by H irry 


und the question th 
Deuel hok sterol 


Friend of Foe? indeed propos Th 
present volume IS ittempt to bring ti 
gether all the important information (throug! 
1957) concerning this fascinating compound 


The monumental task has 


been extremely 
the efforts of 15 
illustrious workers in this field. The 
list includes: Historical 
istry Methods of Isolation and 
Distribution of Sterols Biosyn 
Metabolism Sterol 
Hormones, Microscopic il I ocalization in Ce 
and Tissues, Pathological Manifestations of! 
Abnormal Metabolism, Treatment of Disorder 
of Cholesterol Metabolism, Evolutionary As 
pects of Sterols Requirements of Insects an 
Microbial Metabolism, Relations t 
Other Lipids, and an Appendix of Practica 
Methods. An extensive 
raphy is very necessarily included 


well done, and represents 
chapter 


Che 
Estimation 


Introduction 


Physiology, 


thesis, Conversion to 


Protozoa 


and excellent bibliog 
Biochem 
ists physiologists, pathologists and physician 
interested in basic mechanisms in health an 
disease will find this volume stimulating read 
handy 


T.D 


ing and will want to have it 


reference. It is highly recommended 


PSYCHOPHARMACOLOGY. PHARMACOLOGIC EF- 
FECTS ON BEHAVIOR. PROGRESS IN) NEURO- 
piotocy, LIT. Edited by Harry H. Pennes, 
Consultant in Psychiatric Research, 
Department of Mental Hygiene, New York 
Psychiatric Institute. Pp. 362; 36 ills. New 
York Paul B. Hoebet Inc., L958. Price, 
$8.00 


luis volume is the third of a series on 
“Progress in Neurobiology,” a series indica- 
tive of the current interest in this important 
field. It is a symposium in which 41 partici- 
pants from many disciplines present results 
of their own investigations, and survey the 
existing literature in the field of psvchophar- 
macology. | mphasis is placed on the biochem- 
istry and experimental neuropharmacology ot 
the major psychotomimeti¢ and psvchothera- 
peutic drugs. The problem of methodology 


Ith this lithic ult area is also considered, and the 
reader is reminded to exercise due caution 
in evaluating published reports, particularly 


with respect to clinical evaluations of “tran- 
qguilizing drugs. In general, the book does 
not reduce the contusion prevalent In the 
field of psychopharmacology; it does empha- 
size the present state of empiricism. Research- 
ers in this field will appree iate the stimulating 


discussions and the bibliographies RS. 


ANNUAL EPIDEMIOLOGICAL AND ViraL Stra- 
ristics, 1954. Pp. 617. Geneva: World Health 
Organization, 1957. Price, $10.00. 


Pus is the seventh yearbook of epidemio- 
logical and vital statistics published by the 
World Health Organization. Part I gives 
brief data on areas and populations of the 

irious countries and territories and statistics 
on causes of death. Part Il gives the data 
for cases of, and deaths from, notifiable com- 

winicable and parasitic diseases and Part 
{11 (formerly published separately) presents 
statistics of Health Personnel, Hospital Es- 
tablishments and Vaccinations throughout the 
World. All captions are printed in French 
ind in English. The volume is a rich store- 
house of scientific data of world wide nature 
and import and a significant testimonial to 
the growing strength and value of the world 
health movement under the sponsorship of 


the United Nations R.K. 


THe PsycHoLocy oF MepicaL Practice. By 
\fanc H. M.D., Professor and 
Chairman, Department of Psychiatry, State 
University of New York. Pp. 276. Philadel- 
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phia and London: W. B. Saunders Com- 
pany, 1958, Price, $6.50. 

Tht psychology of medical practice reters 
to the act of medicine. This book concen- 
trates on the problems encountered in the 
everyday practice of medicine and what can 
be done about them. Four specialties: medi- 
cine, surgery, obstetrics and pediatrics, to 
which most time is usually allotted in the 
medical school curriculum have been singled 
out for special consideration. 

This book is written in a clear, concise style 
and makes interesting reading. Two chapters 
on the doctor-patient relationship are unusu- 
ally valuable. A chapter concerning “The 
Patient with Carcinoma” will be welcomed 
by the physician. Dr. Leonard A. Stine, 
Ernest M. Solomon and Julius B. Richmond 


are contributors to the book. M.B. 


DANGEROUS PROPERTIES OF INDUSTRIAL Ma- 
reRIALS. By N. Irnvinc Sax, Consultant on 
Industrial Safety, Nuclear Development 
Corporation of America, White Plains, New 
York. Assisted by Leonarp J]. GoLpwarer, 
B. Harris, H. Harvey, 
Joseru |. FirzcGeratp, AND  S. 
Dunn. Pp. 1467; illustrated. New York: 
Reinhold Publishing Corporation, 1957. 
Price, $19.50. 

Tuts is a completely revised and enlarged 
edition of the Handbook of Dangerous Ma- 
terials. It has the broad purpose of presenting 
the manifold hazards which accompany the 
use of materials in industry, to explain the 
area in which such hazards present them- 
selves and how to meet them to insure safety 
in day-to-day operation. The book begins 
with nine sections whose titles are significant; 
Toxicology, Ventilation Control, Personnel 
Protection and Personal Hygiene, Atmos- 
pheric Pollution, Radiation Hazards, Indus- 
trial Fire Protection, Storage and Handling 
of Hazardous Materials, Reactor Safeguards, 
and Allergic Disease in Industry. Section 10, 
whose 1057 pages constitute the bulk of the 
volume, lists nearly nine thousand substances 
and under each one gives a brief description 
of the substance, the hazards which present, 
and references to the pertinent earlier sections 
which tell how those hazards are to be met. 
Section 11 gives Shipping Regulations and 
Section 12 is an Index to Synonyms. This 
volume should, of course, prove indispensible 
to the industrial physician and industrial hy- 
gienist and safety man and to the thousands 
who ship, receive or transport possibly danger- 
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ous materials. It should also be available to tion, utilization and function in human physiology 


physicians in emergency wards and dispen- drs 
scientifie phrases; where used, are dehned 


saries and it should be in the possession of in simple, yet adequate, language. The author 
those who practice in highly industrial com has the faculty of presenting the story of nutri 
munities R:K. tion in an attractive, informative stvle which 


should make this new edition interesting reading 
for the lay public cs 
MepicaL ELecrricaL EQuiIrpMENT: PRIN 
CIPLES, INSTALLATION, OPERATION, MAIN- 
rENANCE. Edited by Rosperr E. Mo .uoy, aboratory Instructions in Biochemistry. By 


M.B., F.F.A., R.C.S. Pp. 312; 238 ills. New IskAEL S. Kiemer, Pu.D., Professor of 
York: Philosophical Library, Inc., 1958 Biochemistry, New York Medical Colleg: 
Price, $15.00 and Louts B. Dorr, Pu.D., Chemist. St 
THis volume, to which contributions have Luke's Hospital, New York. 5th ed Pp 

been made by numerous authors, has been 289; 9 ills. St. Louis C. V. Mosby Co 

edited by Robert E. Molloy. It represents an 1958. Price, $3.50 

attempt to discuss the various types of elec- 1 new and revised edition of an excellent 


manual designed for use in connection witl 
trical « juipment use d by the medical pro medina! achoal courses, 


fession. Included are sections on lighting, ait developed by many years of experience in in 
conditioning, diathermy, Roentgen-ray, special struction and is a ry practical and usable 
lah« ontalt essor\ bles s 
diagnostic instruments, and other types of thoratory text. It ¢ ee ry tabl uct 
| . as logarithms, atomic weights, metric equivalent 
electrical equipment such as sterilizers anc normal values for blood, serum. urine. feces 
paging systems ind others 
The book is written in a very concise fash It has a number of deficiences which may 
become ipparent when it is used in laboratoris 
ion and is directed toward the physician or 
equipped differently from the authors’. 
the administrator who does not have a com- example, photometric easurements and cak 
plete knowledas ot electricity. It should prove lations of results in quantitative photometric 
. nalysis are discussed only in relation to the 
to be a valuable reference volume for anvone to th 
use of the Klett-Summerson photoelectric colorin 
having the responsibility of using or purchas- eter. The theory of photometery is cover 
ing electrical equipment for office or hospital mly ve ketchi 
use R.B The authors’ practice f not including tl 
compositior ot the re rent used in metho 
“4 reagent preparation i Iven in an appendix 
ithough it results in implified presentation 
plifi 
Therapeutic Uses of Adhesive Tape. 2nd ed. the method, restricts the students’ comprehensi 
Pp. 130; 99 ills., 7 in color. New Bruns- f the chemical reactions involved 
wick, New Jersey: Johnson & Johnson Phe text material is printed on only one si 
of the sheet. leavin th other id blank f 


Company, 1958. Free to physicians and 


Student notes 


ire sew ind a 
athletic directors on request. covered with a g ter resistant paper « 
nis is the second edition of a manual, which Which is, howeve 1 curely glued n 
has been published by the Johnson & Johnson J.1 ( 
Company, covering the therapeutic uses of ad- 
hesi tape. The first section is devoted to the 
principles of using tape; there is an Experimental Pharmacodynamics By 
excellent section on sensitivity reactions The kK 
remaining chapters cover the various ways in OPPANYE AND A. G. KarczMar. 2nd ex 
which adhesive tape can be used in treatment Pp 958 32 ills Minneapolis Burge S 
ind in general bandaging. There is a good sec Publishing Company L958. Price $5.50 
tion on athletic injuries. The illustrations are 
. Inis is a well known laboratory manual suit 
numerous and support the text well 
: ible for the laboratory instruction of medi 
This 00k is recommended as a manual to tal 
which one nay refer for various methods of dental and pharmacy dents in pharmac 
idhesive tape bandaging and _ strapping R.S 
R.B 
The rapeutique Neur gique et Psyc hiatriqu 
Food and You. By EpMuNp Sicurp NaAsseET. By Paut Cossa, Chief of Neurologi 
B.A., M.S., Pu.D,. Professor of Physiology Service of Nice Hospital. 2nd ed. Pp. 607 
School of Medicine and Dentistry, Uni- Paris: Masson et Cie, 1958. Price, 5.800 fi 
versity of Rochester. 2nd ed. Pp 166: luis is a comprehensive treatise on the tre 
New York: Barnes and Noble, Inc., 1958. ment of neurological and psychiatric diseas » 
Prick $1.95 with the exception of brain and spinal cord tum 
ind brain abscess, treatment of which are 1 
manual contains a concise, non-technical rarded as the provines of the neurosurge 
account of the importance of food, its composi Little can be said regarding the treatment 


medications in use 
neurologists in this 
to be of little con- 
treatment in 
clear 
underlying the 
most interesting 
volume, and for 
those 


specific diseases, since the 
familiar to 


usually 


are often not 
since the 
introduced by a 
cise rationale of the 
This 


instructive 


country proves 


sequence, discussion of 


each disease is and con- 

principles 

is by all odds the 
feature of the 


recommended to all 


therapy 
and 
this 
interested in 


alone it can be 


treatment in neuropsychiatry 


B.A 


— 


diatric Methods and Standards. Edited by 
H. Harvir, M. D., University of 
Pennsylvania. 3rd ed. Pp. 324. Philadel- 
phia: Lea & Febiger, 1958. Price, $4.00. 

fue third edition of this pocket-sized book is 


well 
practice In 


as admirable as its predecessors. It covers 
the problems met in general pediatric 
a precise and up-to-date manner. Pediatricians 
ind general practitioners treating children should 


have this book constantly availablk K.G 


Handbook of Cardiology 
Watrer M.D., 
Medicine, 


for Nurses. By 
Associate Protes- 
Cornell | niversity Medi- 
cal College, and Doris R. Scuwarrz, 
R.N.. Assistant Professor, Cornell Univer- 
sity New York Hospital School of Nursing. 
328. New York: Springer 
1958. $4.50. 
edition in 6 years is eloquent testi- 


popularity of this book. It is written 
allows for 


sor ot 


Pp 

Publishing Co.., 
THIRD 

to the 


specifically tor 


Price, 


mony 


nurses and organized 


instruction in cardiology The nurse’s role in 
the care of the person with heart disease is em- 
phasized. Study of this book should result in a 
knowledgeable, efficient and sympathetic nurse 


who will much in the restoration of 


normal useful life 1.Z 


contribute 


a cardiac to 


Comparative Clinic al and Biological Effects 
of Alkylating Agents. By Leon  H. 
ScuMipr AND 108 Ornenrs. Pp. 610; illus- 


trated. New York: New York Academy of 
Sciences, 19558 

Tuis volume consists of a series of papers 
presented at a conference held under the aus- 
pices of the New York Academy of Sciences and 
the Cancer Chemotherapy National Service 
Center, Bethesda, in March, 1957. The chem- 
istry and biological effect of alkylating agents 
ind the results of their clinical use in the 
treatment of cancer are considered in turn. 

Workers in cancer chemotherapy will find 
this collection to contain much interesting and 
vorthwhile information 


Stindard Methods of Clinical Chemistry. Vol. 
Il. Edited by Davin Sexicson. Pp. 217; 
illustrated. New York: Academic Press, 

Price, $5.50. 


Inc., 1958 
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luis is the second in a series of volumes 
in which it is planned to publish standard chemi- 
cal methods for use in clinical laboratories under 
the sponsorship of the American Association of 
Clinical Chemists. As with the first volume, 
accuracy is the basis for selection of a method. 
The procedures described include tests for cal- 
cium, chloride, cholesterol, serum iron, 
protein bound iodine, nonprotein nitrogen, blood 
pH, alkaline and acid phosphatase, plasma phos- 
phatides, urobilinogen, urinary porphyrins, hemo- 
globin, and total fatty acids in stool. Several 
alternative methods are given for tests which 
given in Volume I. 

All laboratories responsible for clinical chem- 
will wish to have this book 


C. Z. 


serum 


were 


ical determinations 


for reference 


ALBERT SZEN?T-GyOrGYI, 
Institute for Muscle Research of the 
Marine Laboratory, Woods Hole, Mass. 
Pp. 143; 28 ills.. 1 in color. New York: 


Bioenergetics. By 


Academic Press, Inc., 1957. Price, $4.50. 

Tue problem of how energy moves myosin 
is considered in this book. The stature of the 
author is well established. He presents a theory 


Absorption, fluorescence 
and phosphorescence are considered. Chapters are 
included on his theory of muscular contraction, 
ATP, Riboflavine, on glutathione, sugars 
and alcohols, oxidative phosphorylation 
and its depolarization of the 
cell membrane. The final section deals with drugs, 
lodine and chlorproma- 
The disease presented is 
hormone is the thymus. 


M. O. 


of energy transmission 


ions, 
and on 
uncoupling and 


hormones and diseas¢ 


zine represent drugs 


myotonia and the 


Makrobiotik oder Die Kunst das menschliche 
Leben zu Verlingern. By 
Hvurevanp; Pror. Dr. F. 
Leyeune, ed.; 8th ed., 1860. (reprint with 
foreword and annotations). Pp. 294; 1 
ills. Stuttgart: Hippokrates-Verlag, 1958. 
Price, DM 14.80. 

[ne publishers of this volume are to be con- 
gratulated for reprinting a revised version of a 
famous book by a great physician published first 
in 1796. What this pioneer of prophylaxis had 
to say is worth reading today not 


only by historians but also by students of public 


health and of education wW. &. 


very much 


Oh, Baby! For Parents—Would Be, Could 
Be, and Have Been. “Cartoons” BY MIKE 
ANGELO. Pp. 64. Philadelphia: The John 
C. Winston Company, 1958. Price, $2.50. 

“Ou, Basy” is a book of cartoons “for par- 
would be, could be and have been.” Many 
of the situations are quite familiar because the 
whom the book is intended, can 


ents 


parents, for 


either recognize them as familiar to their own 
experiences or have seen them depicted in 
cartoons before. Most of them, however, are 


quite amusing. The cartoons are repeated in 
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reduced — size ind on gummed paper so the is, therefore, an excellent guide for every writ 
purchaser can paste them on letters, packages, ind even the most experienced will find he 
etc This book might well be placed in i many useful nuggets of information Thanks 
physician’s waiting or sent to voung its clear sprightl stvle, the book will 
narried couples or new parents | W found entertainin is well as instructive 
R. kK 
Manipulativmassage im Rahmen de physika Genetic Resistance to Disease in Domest 
lischen Therapie. By Dr. Mev. |. ¢ Animals. By Freperick B. Hutrr, New 
Terrier, Pp. 88; 49 ills. Stuttgart: Hippo York State College of Agriculture, Corn 
krates-Verlag, 1958. Price, DM 12.80 University. Pp. 198; 30 ills. Ithaca, Nev 


York: Cornell University Press, 1958 
Price, $3.50 


Fibroses Pulmonaires et Insuffisane es Re spira rue author presents his own views and cit 
toires Chroniques. By P. Lavat Pp. 294 the = rvations of others to the effect that th 
natural resistance domestic animals to dis¢ 
77 ills. Paris: Masson et Cie, 1958. Price e 

can be raised by elective breeding. Readers 
3.000 fi this journal who are interested in the genetics 
natural resistance will find in this little volur 
valuable information t easily rccessible 
v Stucle s of human biolog 
Guide to Medical Writing. By Henry A tudents of huma ’ E.S 


Davipson, M.D., Editor, Journal of the 
Medical Society of New Jersey. Pp. 338; 
12 ills. New York: The Ronald Press Co 


1957. Price, $5.00 


Half Life of Rhenium and Ages of Minera 
By STantey N. NaAvprerr. Pp. 10; 2 ill 
New York New York Academy 
Sciences, 1958 


fHis author knows how to write well and he 


knows how to tell about it to others. The book 
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